Machines in RCA’s Lancaster Tube Plant are designed for mass production 
of Kinescopes—television picture tubes—at lowest possible cost. 


Behind the magic of a Television Tube 


Every morning, 14 tons of glass “bulbs” 
go down to the production lines at the 
RCA Tube Plant in Lancaster, Pa. 

By evening, the bulbs are television picture 
tubes, their luminescent faces ready to glow 
—in television homes everywhere—with news, 
sports, entertainment, education, and major 

_political events. 

Born of glass, metals, and chemicals, 
the picture tube comes to life through 
flame and intense heat. Its face is coated 
with fluorescent material—forming a 
screen on which an electron gun “paints” 
moving images. 

Each step is so delicately handled that, 
although RCA craftsmen are working with 
fragile glass, breakage is less than 1%, 


Water, twice-distilled, is used to float 
the fluorescent material into place on the 
face of the tube, where it clings by molec- 
ular attraction—as an absolutely uniform 
and perfect coating. 

Every phase of manufacture conforms to 
scientific specifications established by RCA 
Laboratories. Result: Television tubes of 
highest perfection—assuring sharp, clear pic- 
tures on the screens of RCA Victor home 
television receivers. ; 


When in Radio City, New York, be sure to 
see the radio, television and electronic won- 
ders at RCA Exhibition Hall, 86 West 49th 
Street. Free admission. Radio Corporation of 
America, RCA Building, Radio City, N.Y. 29. 


Continue your education 
with pay—at RCA 


Graduate Electrical Engineers: RCA 
Victor—one of the world’s foremost manu- 
facturers of radio and electronic products 
—offers you opportunity to gain valuable, 
well-rounded training and experience at 
a good salary with opportunities for ad- 
vancement. Here are only five of the many 
projects which offer unusual promise: 


© Development and design of radio re- 
ceivers (including broadcast, short wave 
and FM circuits, television, and phono- 
graph combinations). 


e Advanced development and design of 
AM and FM broadcast transmitters, R-F 
induction heating, mobile communications 
equipment, relay systems, 


@ Design of component parts such as 
coils, loudspeakers, capacitors. 

@ Development and design of new re- 
cording and reproducing methods, 

e Design of receiving, power, cathode 
ray, gas and photo tubes. 

Write today to National Recruiting Divi- 
sion, RCA Victor, Camden, New Jersey. 
Also many opportunities for Mechanical 
and Chemical Engineers and Physicists, 


RADIO CORPORATION of AMERICA 
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you CAN BE SURE..iF ITS Westinghouse 


“Where shall I begin my career in industry to attain 
the highest degree of success?” 

Probably this question has been running through your 
mind in recent months. 

To help you answer it—and bridge the gap between 
your college training and a successful career in industry 
—Westinghouse offers the Graduate Student Training 
Course. This program, in operation for over fifty years, 
has provided practical training for over 15,000 engi- 
neering graduates. Its objectives are: 

1. To show how your college training can best be 
applied to industry. 

2. To help you find the type of work you like best 
and for which you are best fitted; the right man 
in the right job is of permanent benefit both to 
you and to us. 

3. To give you an understanding of Westinghouse 
—its products, operations and many avenues of 
opportunity. 

These objectives are realized through basic training in 
industrial methods and organization, plus actual job as- 
signments to prepare the way for future responsibilities. 
Proof of the practical value of this course lies in the fact 
that the majority of key positions in Westinghouse are 
occupied by graduates of this course. G-10024 


Investigate the opportunities open to you at 
Westinghouse—begin planning your future 
today. Send for your free copy of the booklet, 
“Finding Your Place in Industry’’. 
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To obtain oe of Finding Your Place in Industry, consult 
Placement Officer of your university, or mail this coupon to: 


The District Educational Coordinator 
Westinghouse Electric Corporation 

20 N. Wacker Drive, P.O, Box B, Zone 90 
Chicago 6, Illinois 
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Before the war the maximum enroll- 
ment in the engineering freshman class 
was about 700 students. “Two years ago 
branches were opened at the Navy Pier 
in Chicago and at Galesburg, and in ad- 

- dition, many branches were established 
in Illinois high schools to give first-year 
work in engineering. The engineering 
freshman enrollments in September, 
1946, were about 1,100 in Urbana; 
1,000 at the Navy Pier; 200 at Gales- 
burg, and over 600 in the high school 
branches, a total of more than 2,900 en- 
gineering freshmen. 

Now that two years have elapsed it is 
estimated that about 1,200 will register 
in Urbana as engineering juniors in Sep- 
tember, 1948, as compared with a pre- 
War maximum of less than 500. Senior 
engineering enrollments will probably be 
about 800, as compared with the pre-war 
maximum of about 350. The enroll- 
ment of full-time graduate students has 
increased from 25 in 1945-46, to 253 
during the past year. Part-time grad- 
uate students increased from 12 to 159 
in the same period. A further increase 
to 275 full-time and 180 part-time grad- 
uate students is expected in September, 


1948. 


MELVIN E. ENGER 
Dean of Engineering 


The increased enrollment of upper- 
classmen and graduate students increases 
the teaching load and overcrowds some 
of the laboratories. We are determined 
not to lower standards of class or labo- 
ratory instruction. It may therefore be 
necessary to limit the enrollment in some 
courses. A few students may have to 
defer registration in certain required 
courses, but it is hoped that their sched- 
ules can be arraged so that their grad- 
uation will not be delayed. Others may 
find it desirable to register in another 
curriculum. 


Dean's Pen 


The curriculum preferences of many 
students bear little relationship to the 
relative professional opportunities in the 
various fields of engineering. There 
seems now to be grave danger that the 
concentration of students in certain cur- 
ricula will result in an oversupply of 
trained men in such fields, while a short- 
age of trained men will continue in other 
fields. Desirable openings and opportu- 
nities for excellent careers exist in cer- 
amic, metallurgical, mining, and sanitary 
engineering. “The nation-wide college 
enrollments in these curricula falls short 
of supplying trained men for these ex- 
panding fields of engineering. 

The selection of a career is one of the 
most important decisions which each stu- 
dent must make. Because a change of 
curriculum can be made with relatively 
little difficulty by freshmen and sopho- 
mores, they should investigate the vari- 
ous fields of engineering to insure that 
they have not overlooked a course of 
study better suited to them than the one 
initially elected. Members of the staff 
are available for advice, and the rich re- 
sources of the engineering library should 
be consulted. 
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Engineers at the University of Illinois are familiar with these 
typical scenes and unusual views of their campus. (Photos by 
Ken McOwan and C. M. McClymonds). 


FRONTSPIECE 


The atom bomb dropped in the test at Bikini is seen exploding 
in this joint Army-Navy photograph. In the left foreground is 
the Japanese battleship Nagato. 


Qverteed Stokers tor Home Use 


The subject of domestic stokers, like 
any other technical subject, can only be 
discussed against a background of under- 
standing. That is, an understanidng of 
not only the technical vocabulary, but 
also the needs which the equipment is 
designed to fulfill. 

Since the problems relative to stokers 
are, in general, very closely akin to the 
work of the mechanical engineer, it is 
felt that a few definitions of terms 
should be made for the benefit of those 
readers who may not be mechanical en- 
gineers. 

“Fly-ash” is that part of the fuel 
which is in a very finely divided state 
and therefore is light enough that it can 
be carried along by a blast of air. 

“Coking” is that quality of a fuel 
which evidences itself in fusing of the 
lumps of coal and the resulting incom- 
plete combustion of the individual parts. 

“Tuyeres”’ are those parts of any fur- 
nace which are used, and so placed, in 
order to direct a blast of air into the 
combustion zone at the particular places 
where it is most desired. 

“Grates” are those parts of the fur- 
nace upon which the combustion of the 
fuel activity takes place. 

Whenever a new product is intro- 
duced, the persons responsible for its in- 
troduction must be able to answer two 
questions. They are: 1. Why is this 
new piece of equipment necessary? and 
2. What can this piece of equipment do 
that previously designed apparatus can- 
not? The following discussion is con- 
cerned with these questions. 

What are the general requirements 
that any automatic type stoker must ful- 
fill? In an attempt to answer this 
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By Carl Sonnenschein 


In this article is covered the de- 
sign, functions, and operation of a 
new type of overfeed stoker. Al- 
though the field of stokers is one 
that fits primarily into mechanical 


engineering, this article presents 
the subject in a clear enough man- 
ner that all engineers will be able 
to understand it. 


broad question, the following set of re- 
quirements have been set-up and are 
generally accepted as being very close to 
the final conditions which should pre- 
vail. 

The stoker should be capable of burn- 
ing both anthracite and bituminous coal, 
as well as coke. This should be accom- 
plished with equal facility and with a 
minimum of manipulation of the mech- 
anism. “Ihe required sizing of the fuel 
should not be such as to introduce any 
stringent limitations upon the sources of 
supply. Coking or free-burning charac- 
teristics, as the case may be, and the 
fusing temperature should not be limit- 
ing factors in the selection of the fuel. 

Losses of the heating value of the fuel 
due to volatile matter which is passed 
out of the combustion zone and into the 
stack before it has been burned, must be 
eliminated to an appreciable extent. Un- 
less this is accomplished, the unit cannot 
be considered to be operating efficiently. 

Fly-ash must be eliminated to a very 
large extent in order to avoid deposition 
of insulation around the boiler water 
tubes and to eliminate objectionable 
sooting in the neighborhood. 


The removal of all ash from the com- 
bustion zone should be a fully automatic 
operation. 

The unit, being of a mechanical type, 
must be immune to damage from foreign 
matter which may be carried into it 
along with the fuel. In this category 
may be included bolts, spikes, wood, 
rags, stones, or any one of a myriad of 
things which have been known to cause 
difficulties in the past. 

The most common type of automatic 
stoker in domestic service today is the 
horizontal, underfed, augur type. How- 
ever, this type of stoker has certain in- 
herent faults. 

The most common cause of mechan- 
ical failure of the augur type stoker is 
the jamming of the screw caused by the 
introduction of some one of the types of 
foreign matter mentioned above. Gen- 
erally, the method of rectifying the 
trouble involves the removal of the for- 
eign matter and the insertion of a new 
shear pin. “This operation may be quite 
lengthy, although no permanent harm is 
done to the mechanism under most cir- 
cumstances. 

The underfeed, augur type of stoker 
is well known, particularly where vari- 
ous grades of coking coal are used, for 
its tendency to produce a “coke-tree.”’ 
This “tree,” in essence, resembles a 
small volcanic cone, and the effect is one 
of causing poor combustion at the center 
of the cone due to the lack of air re- 
quired for combustion. Frequently, the 
furnace must be shut down so that the 
“coke-tree’ can be broken up and re- 
moved. 

Some, but not all, of the automatic 

(Continued on page 22) 


Figure 2 


Miniature Printed Circuits 


FROM A THESIS BY JAMES MATT 


Tremendous gravitational forces are 
exerted on miniature radio equipment 
when fired in a shell from mortar or 
artillery weapons. This force approaches 
10,000 G’s in some cases, and compon- 
ents wired into the circuit in a normal 
manner are thus subject to being torn 
from their mountings. This was suffi- 
cient reason for the development of 
printed circuits, but probably of equal 
importance were the greater ease of mass 
production and the smaller size. 


Since the war, the National Bureau 
of Standards and Centralab Division of 
Globe-Union, Inc., and a few other pri- 
vate companies have continued develop- 
ment of the printed circuit technique 
with a view to its use in the manufac- 
ture of commercial radio receivers and 
transmitters. Most of the development 
is now being concentrated on sub-minia- 
ture receivers and transmitters, but it is 
hoped later to incorporate into normal- 
sized receivers and electronic devices. 
Printed circuits will most likely find 
their widest application in low-power, 
high-frequency radio equipment where 
small size is an especially important fac- 
tor. 

Another factor favoring the further 
development of printed circuit techniques 


Described in this article is one 
of the outstanding radio develop- 
ments of recent years—the printed 
circuit. By the use of extremely 
small radio tubes and new meth- 
ods of construction, radio trans- 


mitters which can be housed in 
lipstick containers and radio re- 
ceivers the size of a package of 
cigarettes are being produced. The 
article was condensed from an 
original paper written by James 
Matt. 


is the economy which it effects in pro- 
duction. Present assembly line methods 
of radio manufacture require the placing 
of individual wires and components, then 
their mounting and soldering. The print- 
ing technique, on the other hand, would 
allow a single operator to turn out 
thousands of complete printed circuits a 
day, with the added reassurance that 
each would be an exact reproduction of 
the original. “This process reduces re- 
jects to a minimum, assures standardiza- 
tion, and cuts inspection costs. 


Some of the suggested peacetime uses 
for these sub-miniature printed circuits 


Figure 1. Types of Sub-Miniature Radio Transmitters 


Condensed by 
Glenn Massie, E.E.°4£9 


are somewhat imaginative. One manu- 
facturer, for example, proposes the de- 
velopment of a printed ‘“‘memory” device 
which would be small enough to fit into 
the base of the dial telephone. This unit 
would make it possible to dial the de- 
sired number before taking the receiver 
off the cradle; then lifting the receiver 
would automatically transmit the stored 
signal to the selection circuits at the tele- 
phone company’s sub-station. Thus the 
selection circuits would be utilized only 


a small fraction of the time now re- * 


quired for each call, and so make them 
available for much heavier traffic loads. 


Proposed uses for sub-miniature radios 
and transmitters include a citizens’ radio 
service whereby a person may carry in 
his pocket a sub-miniature very-high- 
frequency transmitter and receiver com- 
bination, and with it be able to contact 
his office or home from wherever he 
may be, within the transmission range of 
his set. This same set could be used by 
surveyors, hunters, explorers, and by the 
traffic policeman or patrolman on his 
beat. 


Practical applications of these printed 
circuits are available today. Miniature 
hearing aids about half the size of those 
manufactured just a few years ago are 
already on the market. Vest-pocket ra- 
dios equipped with hearing-aid receivers 
are also commercially available and are 
no larger than a pocket-size cigar case. 


Figure 1 shows five types of sub-min- 
iature radio transmitters which have 
been produced by printed circuit tech- 
niques. They were designed and con- 
structed at the National Bureau of 
Standards to transmit in the 132-144 
megacycle government band. All five 
types require only a connection to a mi- 
crophone, batteries, and antenna in order 
for them to operate. “The two trans- 
mitters on the left have their circuits 
printed on steatite cylinders surrounding 
the sub-miniature tube. The circuit of 
the unit in the center is painted directly 
on the glass envelope of the radio tube. 
The next transmitter is painted on the 
envelope of a still smaller tube, which 
measures only % inch in diameter and 
1 inch in length. It is housed in a lip- 
stick container for protection. ‘The last 
transmitter on the right is printed on a 
steatite plate 3-32 inch thick by 1% 
inches long and 1% inches wide. 

The bottom row shows development 
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stages of the steatite plate transmitter. 
The plate on the left shows the three 
radio-frequency coils and a single high- 
dielectric capacitor. The center picture 
shows the reverse side of the plate, thus 
exposing the silver wiring, three resistors 
(the black rectangles), and four circular 
ceramic capacitors. The completed trans- 
mitter is shown next. 

Figure 2 shows the companion radio 
receivers. The top row shows a four- 
tube developmental receiver whose print- 
ed circuit is visible on the left, and the 
completed receiver, except for speaker 
and batteries, is on the right. This re- 
ceiver is printed on a 2 inch by 5 inch 
lucite plate. The center row shows an 
identical receiver printed on a steatite 
plate. The bottom row shows a receiver 
equivalent to the one above, but mounted 
on a smaller 2-inch by 3-inch steatite 
plate. On the left is shown the circuit 
as applied freehand with a camel’s-hair 
brush, except for the spiral coil which 
Was put on with a stencil. Wiring on 
the center plate was done with a rubber 
squeegee through silk screen stencils. 
The completed receiver is at the right. 
All of the receivers shown in figure 2 
have four stages, consisting of a grid- 
leak detector, two stages of pentode 
audio amplification, and a triode output 
stage which feeds a permanent-magnet 
loud-speaker. 


Construction of Printed Circuits 


The materials most commonly used as 
a base for printed circuits is a relatively 
new ceramic called steatite. Steatite 
possesses several advantages over other 
ceramic materials: 


1. Greater physical strength and hard- 
ness. 


2. Non-absorbent even though com- 
pletely submerged in water, common sol- 
vents, or acids. 


3. Better electrical characteristics un- 
der adverse conditions. 

4. Can be formed to closer tolerance. 
Lucite and other plastics have also been 
used as bases for printed circuits and are 
satisfactory for ordinary commercial use. 

Several kinds of conducting paints are 
required for printed circuits: 1. A silver 
conducting paint which has a low resist- 
ance and so is used for general wiring 
and coils, replacing copper wires in the 
standard radio sets, and 2. A paint con- 
taining graphite and lampblack in solu- 
tion which is used to paint the resistors. 
Although the silver conducting paint is 
applied to a thickness of less than .001 
inch, its current-carrying capacity is am- 
ple to replace all wiring, including fila- 
ment supply leads. In tests at the Na- 
tional Bureau of Standards, a silver line 
.002 inch thick and ¥ inch wide carried 
more than an ampere of current contin- 
uously and satisfactorily. It required 
eighteen amperes to puncture the line. 

Values of the resistors are controlled 
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Figure 2. Types of Sub-Miniature Radio Receivers 


by varying the length and width of the 
applied paint strip or by varying the pro- 
portions of graphite and inert filler 
(lampblack) in the paint. After the re- 
sistor has been made, its value may be 
increased by grinding away part of the 
resistor, or may be decreased by adding 
another layer of paint. 


Vacuum tubes specially developed for 
service in sub-miniature printed circuits 
are extremely small. Triodes and pen- 
todes are available which are only %4 
inch in diameter and 1 inch in length. 

Actual printing of the electronic cir- 
cuits may be done by any one of sev- 
eral methods: 

Stencil 

Paint brush 

Spraying 

Vacuum methods 

Die stamping 

. Electro-photography 

Of these six methods, the first three are 
most important. In the stencil method, 
a stencil is prepared in the same way as 
a printer prepares a silk screen stencil 
for printing. The screen is prepared by 
stretching it over a supporting frame 
and coating with a photo-sensitive solu- 
tion. A photographic positive of the 
wiring pattern is held firmly against the 
sensitized screen and exposed to strong 
light. Exposure makes the coating in- 
soluble except for those portions be- 
neath the wiring diagram. When the 
screen is washed in water, the portions 
not exposed to light wash out, leaving a 
clean-cut pattern corresponding to the 
desired wiring diagram. 

The stencil is then placed on top of 
the steatite plate and the conducting 
paint applied by means of a camel’s-hair 
brush or by a spray-gun. After print- 
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ing, the plate is heated. This heating 
intimately bonds the silver to the base. 

The resistors are applied in the same 
manner as the silver conducting paint, 
with the most uniformity in resistance 
values being obtained by the use of a 
stencil. Wiring of the unit is completed 
by soldering the disc capacitors, tubes, 
and leads for batteries, antenna, and 
loudspeaker directly to the silver wiring 
on the plate. Eyelets may be placed at 
strategically-located points to provide a 
physically stronger contact for mounting 
components. When all components are 
mounted, the completed circuit may be 
coated with a thin covering of lucite 
cement to provide protection against hu- 
midity and mechanical damage. 

Performance of electronic devices pro- 
duced by the printed circuit technique is 
entirely comparable to that of similar 
equipment produced by standard manu- 
facturing methods. The day may not be 
too far off when equipment presently 
seen only in the comic strips will be com- 
monplace. 


Voice from upper floor: ‘‘What’s the 
matter down there? Have you no key?” 

Noisy one on pavement: “Gotta key 
all right—how about tosshin down a 
few keyholes?” 

“Whey!” screamed the farmer boy, 
drinking a Holstein of beer. “I dairy 
to curdle up close to me.” 

“T cud,” said the milkmaid, “but I’m 
not that kine of a girl.” 

“What’s the professor talking about?” 

“Integration, you half wit!” 

“Ts he for it or against it?” 


Your raining in... 
ATOMIC ENGINEERING 


A fertile imagination and an acute 
foresight are prerequisites in surveying a 
workable plan to be followed in order 
that the student get the most advantage- 
ous initiation into atomic energy engi- 
neering and research. ‘To assist those of 
you who envision being a benefactor of 
mankind by developing the most power- 
ful force on earth, some facts and sug- 
gestions are presented. Most of the ma- 
terial herein was obtained through the 
cooperation of Dr. W. M. Manning and 
Dr. Hoylande Young of Argonne Na- 
tional Laboratory in Chicago. 

The future of atomic power and 
tracer techniques rests with the research 
and engineering personnel now employed, 
or soon to be employed, at the National 
laboratories and the many cooperating 
institutions. It is entirely within the 
power and ability of the American sci- 
entist to create an industry: unequalled 
in size throughout the world, and in 
benefits to all mankind unequalled 
throughout all time! We stand on a 
threshold of incomparable brilliance and 
promise; those of you who are interested 
in helping lead the world across that 


By Francis Green 


This article, accompanied by the 
article on the next page, covers 
preparatory courses, 
opportunities, 


employment 
and various other 
phases of the relatively new atomic 
field in such a manner as to be 
particularly interesting to the stu- 
dent considering a future in this 
vital branch of engineering. - 


threshold, to you is extended the invi- 
tation to read on, and welcome! 

At present there is no demand for per- 
sons with formal training ending at the 
high school or junior college level in 
the field of atomic energy research. 

A bachelor of science or arts degree in 
an engineering field or in one of the 
sciences—such as chemistry, biology, or 
pre-medicine—is needed, and a master’s 
degree is indeed preferable. If you in- 
tend to go into industry or research 
without the graduate degree, it is im- 
perative that you include a substantial 
amount of higher mathematics including 
Differential Equations and Orthogonal 


Checking the radiation emitted through an opening with a radiation 
instrument. The operation on the inside of the thick-walled concrete cell 
is remotely controlled by the apparatus mounted on the outside wall. 
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Equations (Math 19) if possible. Aside 
from the inclusion of mathematics, there 
are no recommendations that can be 
made that apply generally to all fields of 
undergraduate work. 


What is to follow is by no means a 
complete listing of necessary courses for 
each branch of engineering in prepara- 
tion for a master’s degree. The listing 
and discussion is primarily for the pur- 
pose of presenting courses which are 
background to problems peculiar to 
atomic energy. 


For the electrical engineer courses in 
Advanced Engineering Measurements 
(E.E. 112) and Servomechanism and 
Automatic Control Devices (E.E. 113) 
are imperative. Progress in research of 
a basic nature and the engineering of 
materials handling is based upon the 
knowledge and ability of men to invent 
new, more accurate means of measure- 
ment and control of radiations from ma- 
terials which are poisonous to life. Also 
recommended is the course given on 
Vacuum Tube Circuit Analysis (E.E. 
120) 

Courses of optimum value in other 
fields are Advanced Calculus (Math 
18), Vector Analysis (Math 41), and 
Functions of a Complex Variable (Math 
102), Line Spectra and Atomic Struc- 
ture (Physics 184), and Flow of Fluids 
and Heat Transfer (M.E. 108a). 


The mechanical engineer is likewise 
advised to take the mathematics courses 
mentioned under electrical engineering, 
and the course on Servomechanism and 
Automatic Control Devices (E.E. 113). 
Also, in his own field, Flow of Fluids 
and Heat Transfer should not be missed. 
Elementary Physical Chemistry, and an 
elementary course in Metallurgy, are 
preferred. 

Until sanitary engineering comes into 
its own as a career in the field of pro- 
duction and handling of ‘hot’ materials, 
the mechanical engineer and the chemist 
will be working hand-in-hand on the 
problems of decontamination. 

Courses recommended for civil and 
architectural engineers are Heating, 
Ventilation and Air Conditioning (M.E. 
28), Sewage Disposal, Wastes Disposal, 
and General Sanitation (C.E. 144), and 
such courses as your respective adviser 
may name in structural design and soil 
mechanics. 

(Continued on page 28) 
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Atomic Energy Means .. . 
OPPORTUNITIES FOR YOU! 


At approximately 8:14 a. m., August 
6, 1945, Hiroshima time and date, Hiro- 
shima and the rest of the world became 
suddenly aware of the potentialities of 
atomic power. Heretofore, the talk of 
smashing the atom was as little under- 
stood by the average man, most college 
men included, as was the reason for sun- 
spots. 

That explosion over Hiroshima un- 
leashed not only a phenomenal amount 
of physical energy, but it also unleashed 
a chain reaction in the imagination of 
the columnists and contemporary writers 
the world over. Writers paged through 
the files of the Buck Rogers comic strip 
to see what fantasies might be made 
plausible to the minds of their impres- 
sionable readers. Within a few hours, 
everyone became an atomic physicist, 
who believed himself capable of pre- 
dicting the weapons, machines, power, 
and life-habits of the coming decade. 

Popular magazines carried the artist’s 
conception of the automobile of tomor- 
row, powered by a small atomic pile 
which would be capable of supplying 
power to the vehicle for a time to ex- 
ceed the normal life-expectancy of the 
automobile itself. Gone were the days 
of filling the gasoline tank every 200 
miles. The filling station attendant was 
to be as obsolete as the livery-stable op- 
erator. 

The day after the announcement of 
the atomic bomb explosion the conserva- 
tive New York Times reported an inter- 
view with Mr. William B. Stout, who 
was reported as saying “an automobile 
engine no bigger than a man’s fist” 
would be used although he did not pre- 
dict the realization of this engine for at 
least ten or possibly twenty years. 

The time of idle dreaming has passed, 
and people have begun to recognize that 
peacetime use of atomic power can come 
only as the end product of years of in- 
tensive research. ‘The question is still 
present—what is delaying our develop- 
ment of atomic energy for use in power 
plants? 


Lack of Trained Personnel 


Nucleonics megazine reports that the 
primary reason for the lack of recent ad- 
vancement in the field of atomic power 
is a definite lack of trained personnel 
who‘are capable of doing research work 
on this phase of atomics. At the present 
time there is a limited number of people 
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By Don Hornbeck 


who are sufficiently well founded in 
atomic physics and mathematics such 
that they are qualified to do basic re- 
search on this subject of current interest. 
Since the fundamental research is of 
greater priority than the practical appli- 
cations, just as better engines are funda- 
mental to better automobiles, the quali- 
fied men are kept on projects of more 
basic research. In order to realize the 
age of atomic power, we must interest 
many of our graduating engineers and 
physicists in this field of nucleonics. 


Employment Opportunities 


The field of atomic energy, now in its 
infancy, holds excellent employment op- 
portunities for graduates with degrees in 
chemical, electrical, ceramic, metallurgi- 
cal, and mechanical engineering. Not 


View inside a “hot” cell 


as seen 
through a periscope shows the 
complex equipment necessary for 
chemically processing highly radio- 
active materials behind thick con- 
crete walls. 


only is the work most fascinating, since 
the materials under consideration are 
quite unique, but the opportunities for 
advancement are great since a graduate 
could “get in on the ground floor” of 
this new industry! 

At the present time the industry is 
subsisting at government expense because 
it has not been well enough developed to 
Warrant any private company investing 
the amount of money required for equip- 
ment and labor to do this long-range 
fundamental research. Although the 
government is sponsoring the program 
the actual research is being done largely 
by private companies and universities 
who have been awarded contracts to 
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continue the work in the wartime sites. 
These companies and universities furnish 
the technical personnel for the project. 


A B.S. in Engineering 

Before discussing any of the specific 
duties that one might expect to perform 
while on the job, let us discuss the gen- 
eral qualifications that the industry is 
demanding in its prospective engineering 
personnel. At the present time, an indi- 
vidual with only a B.S. degree must 
show unusual aptitude and interest in 
this field to be considered as an em- 
ployee. This can be attributed almost 
entirely to the elementry stage of the 
development of this field. Although this 
does not serve to eliminate men with a 
B.S. from seeking employment in this 
field, the facts are that they prefer men 
with advanced degrees. 


Types of Work Available 


The types of work that a man can ex- 
pect to find in the field of atomic energy 
do not differ greatly from the types 
found in a large industrial organization. 
There are problems in research, design, 
development, instrumentation and opera- 
tion. An engineering graduate will find 
no difficulty in finding the counterpart 
to his preferred type of work in this sin- 
gular field. 

The basic research is being directed by 
men of relatively long acquaintanceship 
with the field of atomic energy. Most of 
these men possess a Doctorate in physics 
or chemistry. Since any work on the 
nuclear reaction will require a thorough 
knowledge of atomic theories and struc- 
ture, it is apparent that an advanved de- 
gree will be desirable for this fundamen- 
tal work. 


However, there are research problems 
in the development of related equipment 
that will not require a Doctor’s degree. 
The Argonne National Laboratory at 
Chicago (featured in the February, 
1948, issue of Technograph) conducts 
research on instrument development. 
Here the researcher applies his back- 
ground in electronics toward the devel- 
opment of remote control devices to con- 
trol the nuclear reactions which must be 
controlled from behind lead or heavy 
concrete walls to prevent exposure to the 
deadly radioactive disintegration rays. 
The electrical engineering graduate who 
has specialized in electronics and servo- 

(Continued on page 28) 
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BE WACHENDAS . 


by Don Johnson, E.E. °49 


A typical example of what can be done by the use of rammed-earth 
construction methods. The house shown can be built at a much lower 
cost than would be possible with ordinary construction methods. 


Rammed earth construction has ap- 
peared in relatively recent times on a 
large scale in the cheap but adequate 
housing projects during the depression 
of the 1930s. The present post-war 
housing shortage could be eased at least 
in part by this same method of con- 
struction. Indeed, rammed earth is ap- 
plicable to many different situations, and 
is a valuable and durable material when 
properly used. 


Rammed earth construction is a proc- 
ess of building construction in which 
moist earth is rammed hard into rigid 
forms for the walls of buildings or 
vaults. It is frequently referred to by 
its French name, pise’ de terre, fore- 
shortened to pise’. 

The origin of pise’ has been fairly 
definitely established as reaching back 
into neolithic times (3000 to 10,000 
years B.C.) on all five of the major 
continents. Primitive forms of earth 
construction far antedate the written 
history of man, but pise’ is not a primi- 
tive form of earth construction despite 
its very early origin. 

One very common type of primitive 
earth building is wattle and daub, which 
is simply mud plaster (daub) on a lath- 
ing (wattles) of twigs or rushes tied to 
vertical posts forming the wall frame. 
The wattle and daub is simply a filler 
between the framing members and is not 
self supporting. The mud is covered 
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Included in this article is a 
description of the methods and 
applications of rammed earth con- 
struction. Its development is 
traced from prehistoric times to 
the present, and examples of its 


durability are cited. 

The author is indebted to Ver- 
non Senour for the use of his 
paper entitled “A History of 
Rammed Earth Construction,” 
from which the material for this 
article was taken. 


with cement plaster in present Euro- 
pean practice. 

From wattle and daub the next step 
forward was the cajon method. This, 
too, utilizes the earth only as a non- 
bearing filler between studding, where 
it is laid up as sun-dried brick filler or 
sometimes rammed into a form clamped 
to the studs. This is a distinct advance 
over wattle and daub insofar as it may 
be relatively permanent if well con- 
structed; also, it utilizes earth in sufh- 
cient thickness to obtain effective insu- 
lation. 


The next step forward was the use 
of uncompacted earth as a bearing wall. 
The sod houses of pioneer days on the 
American prairies are a crude example 
of this method. The English cob houses 


are a better example. Cob, so called 
from presence of cobble stones in the 
earth mixture, is a method of forming 
walls by piling up layers of wet earth 
intermixed with vegetable-fibre binder 
and allowing each layer to dry partially 
before adding another. 


Adobe construction, very popular in 
the American Southwest in pioneer days, 
is a distinct improvement upon cob in 
the bearing strength and _ weather- 
resistance of the walls and in facility 
of construction. Poured adobe walls are 
made by pouring the prepared earth wet 
into a low wall-form, the form being 
moved upward for the next layer as 
soon as each layer becomes dry enough 
to support weight. Adobe bricks are 
usually formed of prepared, wet earth 
in small hand-molds. 


Rammed earth, or pise’ de terre, un- 
like adobe, is not compacted by water 
action but by ramming in a moist (not 
wet) condition. Pise’ is formed by vari- 
ous methods, the commonest being ram- 
ming the earth into monolithic walls. 
For this, rigid wooden (or metal) forms 
three feet high by ten feet long are 
used. These are of two inch lumber, 
the two halves of the form being held 
apart the thickness of the wall by wood- 
en spacers, and held together by tie rods. 
The form is erected on the foundation, 
and a four or five-inch layer of loose 
earth shoveled into the form and 
rammed down to about half its volume 
as loose earth. Then the form is re- 
moved and erected on top or beside the 
freshly rammed wall section and the 
wall continued. No drying time is re- 
quired since the earth attains a bearing 
capacity of five to thirty tons per square 
foot immediately after ramming. 


Asia and Africa 


Numerous examples of earth struc- 
tures have been excavated or discovered 
in Mesopotamia. Some of the more im- 
portant or more famous were: Temple 
of the Sun God at Sippar (3750 B.C.), 
the famed Tower of Babel at Babylon, 
Temple Ezida at Birs Nimroud near 
Babylon. The Hanging Gardens of 
Babylon are another structural type. 


One ancient method of earth con- 
struction in India is that of kneading 
balls of clayey earth with water and 
building walls with them, filling up in- 
terstices with liquid mud. Houses built 
thus stand well for years when protect- 
ed from heavy rain. Such walls, running 
to a height of twenty feet, are common 
in India. 

In the nineteenth century, pise’ cot- 
tages were built by British colonists in 
India and, at the time of observation 
about forty years later, showed no sign 
of deterioration in spite of monsoon 
rainfall of more than eighty inches in 
three months. The whitewashed walls 

(Continued on page 36) 
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Ju This Come...NAVY PIER 


NAVY PIER . . . Full Speed 
Ahead 
By Siegmund Deutscher, A.E. ‘50 


Nearly half of the normal student en- 
rollment in the main campus of the Uni- 
versity of Illinois, located in Urbana- 
Champaign, 138 miles southwest of Chi- 
cago, are residents of the Chicago area. 

The Urbana-Champaign campus could 
not accommodate the thousands of vet- 
erans and non-veterans who applied for 
admission following V-J day. The Gen- 
eral Assembly of the State of Illinois, 
however, was determined to make good 
its promise to provide educational oppor- 
tunities for all state residents, both G.I.’s 
and high school graduates. 

To do the latter, the Undergraduate 
Division at Navy Pier in Chicago was 
started, especially since it would enable 
many G.I.s who could not afford to live 
away from home, an opportunity to live 
at home while attending the University. 
The fact that such a large number of 
qualified teaching personnel lives in the 
Chicago metropolitan area added to the 
choice. 

In August, 1946, the work of convert- 
ing Navy Pier into a college was started ; 
three months later classes were under 
way. Since the Pier was built in 1916, 
it has served as a shipping and storage 
pier, an amusement center, headquarters 
for conventions, and as a training base 
for the Navy. During the war Navy 
Pier was used as a training school for 
more than 50,000 electronics and special 
device technicians. 

The man who has directed the estab- 
lishment of the Navy Pier branch is 
Dean Charles C. Caveny. Dean Caveny 
was formerly the executive and educa- 
tional officer at Navy Pier during the 
war. 

The University of Illinois leases 500,- 
000 square feet, approximately one-half 
of the entire Pier. Most of the class- 
rooms and laboratories are located on the 
first floor of the north wing. The Uni- 
versity also occupies the second floor ad- 
dition between the north and south Pier, 
the auditorium at the east end of the 
Pier, and the large gymnasium adjacent 
to the west end of the Pier. 

A total of 62 classrooms, 33 labora- 
tories, and 6 large lecture halls serve 
4,000 students offering freshman and 
sophomore courses in the Colleges of 
Liberal Arts and Sciences, Commerce 
and Business Administration, and Engi- 
neering and Architecture. 

Commencing with the 1948 fall se- 
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mester, the complete pre-professional 
course in medicine will be offered. Upon 
completing their work here, the students 
may apply for admission to the Univer- 
sity’s professional College of Medicine, 
located in the medical center on the west 
side of Chicago. 

A complete two year curricula in com- 
merce, chemistry, and chemical, aeronau- 
tical, civil, electrical, metallurgical and 
mining engineering, and architecture is 
offered at Navy Pier. 

The Chicago undergraduate division 
boasts one of the best equipped machine 
shops of any college in the country. 
More than a quarter of a million dollars 
in equipment is used by engineering stu- 
dents who receive practical training in 
the operation of industrial machines. 

The Navy Pier branch had an enroll- 
ment of 3,846 when it began its first 
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classes on October 21, 1946. Last fall, 
the enrollment reached a record high of 
4.550. In the spring semester of 1948, 
4,251 students were in attendance. More 
than half of the students are veterans. 

The University’s interest in the indi- 
vidual student extends beyond the class- 
room to provide educational, vocational, 
and personal guidance. 

A student health service is maintained 
to promote better physical and mental 
health among the students at the Chi- 
cago undergraduate division. 

Daily food service for 6,000 staff 
members and students is provided. To 
supplement the classrooms and labora- 
tories, the University has a 20,000-vol- 
ume library, a cooperative bookstore, and 
three large student lounges. 

Yes, all this has been accomplished in 
two years, but the sailing was not very 
smooth. Many hardships had to be over- 
come by both students and staff mem- 
bers. During the first semester, half of 
the classrooms had folding chairs for 
seats, the laboratories were unequipped, 
the drawing rooms had tables instead of 
drawing desks, and half of the books and 
supplies were unobtainable. Yet, the 
students and faculty dipped right in and 
did their best. Even with new fluores- 
cent lighting, desks, and equipment, the 
“gripes” were continuing. Many of the 

(Continued on page 38) 


In between classes around “Engineering Hall” at Navy Pier 
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Undercover at... GALESBURG 


The Technograph Staff 
By Dwight R. Beard, E.E. ‘50 


At the close of last semester over one- 
half of the Technograph staff left the 
Galesburg campus and it was necessary 
to reorganize the remaining members 
into a new and much smaller group. 
Following the same general policies as its 
predecessor, this new staff, although re- 
duced in strength, will endeavor to meet 
the high standards familiar to Techno- 
graph readers. 

The new editorial staff has two main 
objectives: the reporting of news of en- 
gineering activities and personalities on 
the Galesburg campus and aiding the 


Seated from left to right: Bill Carr, 


H. Roy Johnson, and Luther S. 
Peterson. Standing from left to 
right: Dwight R. Beard, Dean R. 
Felton, and Stanley Runyon. Not 
in the picture were Jack Parlier 
and Joe Graham. 


Engineering Council by publicizing their 
activities and encouraging more active 
participation in these activities by engi- 
neering students. 

The staff is headed by H. Roy John- 
son, a graduate of Lane Tech in Chi- 
cago, who served with the Army in Pan- 
ama. While in the service, he gained 
much experience in preparing reports for 
his regimental news bulletin. His in- 
terests lie in the field of civil engineering 
which he is following with much success, 
marked by his initiation into the Phi Eta 
Sigma fraternity. 

Aiding Roy on the editorial staff are 
four reporters who gained experience 
working on the staff last semester. Stan- 
ley E. Runyon, who, after graduating 
from Manito Community high school in 
1946, attended the American Television 
school in Chicago, is presently following 
his chosen field in electrical engineering 
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and spends most of his free time as an 
active member of the Radio Club. Dean 
R. Felton, who hails from Kewanee, III- 
inols, spent nineteen months with the 
Army. He is enrolled in civil engineer- 
ing and spends quite a bit of his free 
time on his hobby of building model jet 
racers. Luther S. Peterson comes from 
Chicago and provides an interesting par- 
adox. Both he and Roy Johnson were 
members of the same high school class, 
army unit, and even went to Panama on 
the same ship, yet they never met each 
other until they became members of the 
Technograph staff. Last but not least, 
we come to your author. I am a grad- 
uate of the community high school at 
Virden, Illinois, and spent 29 months 
with the Army Ordnance Department. 
Later, I accepted a position with a pho- 
tographic measurement group at White 
Sands Proving Grounds at Las Cruces, 
New Mexico. My work there convinced 
me of the need of a more formal educa- 
tion and led me to choose electrical en- 
gineering. 

Our photographer, Joe Graham, is the 
newest member of the staff. He became 
interested in photography at Freeport 
high school where he was an active mem- 
ber of the Camera Club. After gradu- 
ating, he joined the Navy and was as- 
signed to duty afloat in the Pacific. Be- 
cause of his love of the out-of-doors and 
his interest in construction, he chose civil 
engineering as a career and is now very 
successfully preparing for that field. 


The business staff is chiefly concerned 
with the sale and publicity of the maga- 
zine on the Galesburg campus and secur- 
ing advertising from industries. The 
staff is headed by Bill Carr who gained 
much of his experience as business man- 
ager of the 1947 year book at Kewanee 
high school. Bill decided on electrical 
engineering after working on rural elec- 
trification and spending numerous hours 
tinkering with radios. Jack Parlier, a 
graduate of Canton high school, aids 
Bill by taking care of the advertising. 
Jack’s hobby is building model racers. 


Mr. Francis Pratt 


By Thaddeus F. Boblak, E.E. ‘50 


Electrical engineering students at 
Galesburg look mainly to Mr. Francis 
E. Pratt, faculty member in the engi- 
neering science division, to provide a 
sound basis for further studies in their 
specialty. This is quite natural, for each 
electrical engineer studies illumination 
and circuit analysis under Mr. Pratt’s 
tutorship. Most other pre-engineers get 
acquainted with him while taking their 
first and second course in mechanics. 

Mr. Pratt began his higher education 
at Cornell College in Mount Vernon, 
Iowa. From there he transferred to 
Northwestern University where he com- 
pleted studies necessary for a B.S. de- 
gree in physics. After graduation he at- 
tended the University of Iowa and there 
obtained a B.S. degree in electrical en- 
gineering. 

His teaching career began at Central 
State Teachers College in Stevens Point, 
Wisconsin. After this, he journeyed to 
Eastern New Mexico College where he 
held a post as assistant professor in engi- 
neering and physics. But the midwest 
beckoned, and he returned to take his 
present position with the University of 
Illinois. 

During World War II Mr. Pratt 
detoured from teaching, to work in in- 
dustry and on several development proj- 
ects. His services in industry included 
periods of time at Skokie Electric com- 
pany in Glencoe, Illinois, Galin Manu- 
facturing company (Motorola) in Chi- 
cago, Illinois, and Stromberg Carlson in 
Rochester, New York. His efforts were 
acknowledged by the National War Pro- 
duction Board for which he received a 
war production award. 

Mr. Pratt also held a position with 
the physics and engineering development 
project at the University of lowa, which 
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was part of the system of campus war 
development projects which contributed 
sO many new and improved devices to 
the American war effort. Among the 
more prominent developments in which 
he aided was the radio proximity fuze 
(VT), which became well known as the 
Posit fuze to the artillerists during the 
latter half of the European war. A di- 
rect result of its employment was an 
increase in speed and accuracy with 
which artillery fire could be conducted. 

His industrial experience, together 
wtih his education and personality, as- 
sure Mr. Pratt continued success as a 
teacher. He provides the student with 
not only the technical essentials, but also 
with some practical preparation for the 
future by discussing how theoretical 
study matter is applied in industry and 
by emphasizing the importance of funda- 
mental concepts. 


Extra-Curricular Engineering 
Activities 
By H. Roy Johnson, C.E. ‘51 


As the prospective engineer enters his 
undergraduate training in college, he is 
confronted with many problems. “The 
most prominent of these is the problem 
of learning correct study habits and how 
to use any spare time available to its 
proper advantage. The former is a prob- 
lem best suited to individual solution 
along with some aid from the various 
counselors available here at Galesburg. 
The problem of using spare time prop- 
erly is one which has been well handled 
by our Engineering Council. They have 
arranged a program of extra-curricular 
activities which has aided many of the 
pre-engineers on our campus.. 

One of the most prominent of these 
projects is the Engineers’ Lounge which 
presently is housed in building number 
E-11. This lounge has been outfitted 
with current publications obtained from 
some of the largest engineering firms in 
the nation and also with other informa- 
tive, as well as interesting, literature on 
all of the engineering sciences. 

Because of the fact that this lounge 
was not completed until late in the past 
semester, it has not been put to its in- 
tended use. A. pre-engineering student 
must learn that he should know what 
developments are taking place in indus- 
try that affect his chosen field of en- 
deavor. The Engineers’ Lounge is just 
the place for the prospective engineer to 
obtain this type of information. Indus- 
try is clamoring for well informed, as 
well as well educated, engineers and it 
is up to us to satisfy their desires. 

Definite plans for this semester have 
not as yet been released by the Engineer- 
ing Council. It is expected that there 
will be field trips, vocation and educa- 
tional movies, and many other activities 
designed to interest engineering students. 
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WILLIS YARD 
By Bayard L. Wright, M.E. ‘50 


Galesburg, Illinois, is the midwest 
nerve center of the Chicago, Burlington, 
and Quincy railroad. ‘Through Gales- 
burg pass the Chicago to Denver main 
line and the Beardstown, Quincy, Peo- 
ria, and Savanna secondary and branch 
lines of this company. The Burlington 
lines are important to the economic life 
of Galesburg, employing a large part of 
the city’s 29,000 population. 

South of the city is Willis Yard, one 
of the largest classification yards owned 
by a single railroad in the world. Named 
for R. W. Willis, the designer, these 
yards were completed in two sections, 
the eastbound hump in the year 1931, 
and the westbound in the year 1942. 
The receiving yard for trains from the 
north (twin cities via Savanna), east 
(Chicago), and Peoria contains ten 
tracks with an 1,112 car capacity. The 
receiving yard for trains from the south 
and west (southern Illinois coal fields, 
Kansas City, Colorado and Pacific north- 
west) has nine tracks with an 1,134 car 
capacity. 

The receiving tracks lead onto the 
humps, artificial hills used for gravity 
switching, which in turn lead into their 
respective classification yards. “The west 
classification yard has a 1,542 car capaci- 
ty on its 35 tracks while the east yard 
holds 1,306 cars on 49 tracks. From the 
classification yards cars move to the de- 
parture yards where they are serviced 
before leaving as trains. “The eastbound 
departure yard has two extra tracks, 


holding 90 cars, which are used for east- 
bound perishable trains. Refrigerator 
car ice bunkers are refilled from a long, 
roof high icing dock between the tracks. 

The humps themselves are the heart 
of the yard. The gradient on the west- 
bound hump starts at 4% and works off 
to 2% before reaching the level classifi- 
cation yard. “The east hump is not quite 
so steep, working from 3.5% to .25%. 
The cars are slowed on the hump by 
electro-pneumatic retarders (electrically 
controlled but operated by compressed 
air). These retarders consist of long 
heavy metal bars on both sides of each 
rail which press against the wheel flanges 
and rims at varying pressures controlled 
by the operator. The operators controll- 
ing the retarders, and also the switches 
leading from the hump into the classifi- 
cation yard, are situated in towers along 
the hump and lead tracks. Willis Yard 
has five such control towers. 

During each twenty-four hour period 
the operating crews work thirty-two 
tricks (a trick being an eight hour work 
period for a single switching crew). 
Much of the switching is done by diesels, 
there being nine 1,000 h.p. and one 600 
h.p. diesels employed in the yards. The 
average switching crew consists of the 
engine crew, the foreman who is in 
charge, the pin man who uncouples the 
cars, and the field man who applies 
metal track skates to stop the first car 
down each classification track. 

The best way in which to relate the 
various operations in the yards is to fol- 
low a train through them. ‘The train 
first pulls onto one of the receiving 

(Continued on page 30) 
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This is the Willis Hump Yard located in Galesburg, Illinois. The Yard is 
capable of handling approximately 80 to 95 trains in a 24-hour period 


and holds a record of 1,387 cars humped in an 8-hour period. 
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The Engineering Honoraries and Societies 


By Ray Mauser, Ch.E.’°30 and Dick Ames, Cer.E. °49 


PI TAU SIGMA 


Pi Tau Sigma, the national honorary 
mechanical engineering fraternity, was 
formed by a group of upperclassmen 
from Illinois and Wisconsin. At a joint 
meeting of the two groups in Chicago 
in 1916, the fraternity was formally es- 
tablished and the Illinois and Wisconsin 
chapters were designated as the Alpha 
chapters. 

Active members are chosen from the 
junior and senior classes on the basis of 
scholarship, personality, leadership, and 
probable future success in the field of 
technical engineering. Fifteen per cent 
of the junior class and 25 per cent of the 
senior class are eligible for selection as 
active members. 

Plans are being formulated at the 
present time for a smoker to be held 
later in the semester to introduce new 
pledges to the organization, and the ini- 
tiation after pledge duties are completed. 

Faculty adviser, Professor J. C. Miles, 
helps to keep the gears running smooth- 
ly. Officers of the local chapter are 
Bernard Peskin, president; Clarence 
Brown, vice-president ; Charles A. Less- 
ing, treasurer; Harold K. Levy, record- 
ing secretary; and Harold I. Blotner, 
corresponding secretary. 


L.T.E. 


Traffic engineering, one of the newest 
and fastest growing engineering fields, 
is that phase of engineering which deals 
with the planning and geometric design 
of streets, highways, and abutting lands, 
and with traffic operation thereon as 
their use is related to the safe, conven- 
ient and economic transportation of per- 
sons and goods. 


The second chapter of the I.T.E. was 
formed here at Illinois in 1947 and has 
been extremely active since that time. 
The members have participated in actual 
research, including the collection, study, 
and reporting of data on the traffic 
problems confronting the University and 
the cities of Champaign and Urbana. 


The officers for this year are Edward 
Bolden, president; Howard E. Morey, 
vice-president; and Thomas E. Young, 
secretary-treasurer. Professor C. C. 
Wiley is the faculty adviser. The chap- 
ter normally meets twice a month. Dates, 
locations of meetings, and other an- 
nouncements will be posted on the bulle- 
tin board outside 103 Engineering Hall. 
Watch for the yellow stop sign! 


— 
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ENGINEERING COUNCIL 


After a very successful first year, the 
Engineering Council is looking forward 
to even greater accomplishments this 
year. Consisting of delegates from each 
engineering society and the editor and 
business manager of The Technograph, 
the Council has worked for better har- 
mony and cooperation among its constit- 
uent groups. Other aims are to stimu- 
late the interest of the engineering stu- 
dents in all engineering activities on 
campus and to be responsible for the 
planning and carrying out of combined 
activities of the engineering societies. In- 
cluded in the latter are the annual St. 
Pat’s ball and the engineering show. 

Officers of the Council are Allen 
Benson, president; Dick Coderre, vice- 
president; Bill Paulson, secretary; and 
Dick Ames, treasurer. 


SIGMA TAU 


Open to all engineering students who 
have brains as well as good looks, Sigma 
Tau honorary promotes cultural and 
scholastic improvement. Pledges are 
chosen and initiated each semester. It is 
planned to present a scholarship medal 
each year to the most outstanding fresh- 
man engineer on the campus. This will 
help to stimulate competition and inter- 
est in Sigma Tau among the underclass- 
men. 

Officers of the Illinois chapter are as 
follows: George Gore, president; Nor- 
ton W. Bell, vice-president; Paul E. 
Backer, treasurer; Daryl M. Papke, re- 
cording secretary; James F. Chandler, 
corresponding secretary. 


M.LS. 


Very much interested in brevity is the 
M.1.S. which uses but one “M”’ to sig- 
nify mining and metallurgical engineer- 
ing. Membership in this society is open 
to anyone whose curriculum may include 
mining, metallurgy, or geology. Speakers 
from the professional chapter of the 
A.1.M.E. in Chicago are often obtained 
to inform the group about the life and 
work to be expected outside. There has 
been a scarcity of mining engineers in 
the M.1.S. so the present officers are be- 
ing urged to bring about a better bal- 
ance of membership in the society. 

If you are interested, just contact Dr. 
William R. Chedsey or one of the offi- 
cers, Keith Lampson, president ; Norbert 
Blaski, vice-president ; Charles Fournier, 
secretary, or Verle Udzinger, treasurer. 


If they are too hard to contact you might 
find one of them at the meetings which 
are announced on the bulletin board on 
the second floor of the Metallurgical 
laboratory. 


A.S.A.E. 


Down in the “you all” end of campus 
is the agricultural engineering building, 
headquarters of the A.S.A.E. Mr. Rob- 
ert Whittacker is faculty sponsor for this 
group, whose activities include operation 
of a lunch stand during Farm and Home 
Week. Local and imported speakers are 
usually presented at the bi-monthly 
meetings. 

Officers of the A.S.A.E. are: Earl 
Moss, president; Lawrence Bitterman, 
vice-president; D. A. Jones, secretary; 
and Dave Cash, treasurer. 


A.S.M.E. 

The A.S.M.E. was a very successful 
and busy organization last year with a 
record-breaking membership. After giv- 
ing Professor Seyfarth, the honorary 
chairman, a short rest during the sum- 
mer months, the organization is ready to 
start action again. 

A committee of A.S.M.E. students 
was responsible for starting the course- 


' grading sheets in the M.E. department. 


At the end of each semester the students 
fill out a form, giving suggestions and 
comments about the course and instruc- 
tor. The society's bowling team did 
quite well last spring and may be con- 
tinued this year. Watch the bulletin 
board in the Transportation building for 
notice of future activities. 


A.LE.E.-I.R.E. 

To make sure that the “word” gets 
around to all the members a newsletter 
is sent out by the Electrical and Radio 
engineering society on campus. Thus, the 
many events are well publicized and no 
one needs to miss out on the activities 
throughout the semester. 

A competition in writing technical 
papers will be held this year for mem- 
bers with or without rhetoric abilities. 
The entrant with the most pull (or bull, 
whichever it takes) will receive a trip to 
the AIEE convention at Michigan. 

The AIEE-IRE is expecting to lend a 
hand in planning for the grand opening 
and dedication of the new EE building 
this year. 

Professor E. A. Reid is the adviser 
for this group, whose officers are Keith 
Goodwin, chairman; Don Hyer, vice- 
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chairman; Ed Schwartz, secretary; La- 
verne Wente, treasurer; James Stewart, 
Engineering Council representative; 
Robert Beck, AIEE corresponding sec- 
retary; and James Schussele, I.R.E. cor- 
responding secretary. 


1.A.S. 

Whether you're a “‘fly-boy”’ or just 
high on weekends, you might be inter- 
ested in joining the Institute of Aero- 
nautical Science. Jacque Houser, of the 
Aeronautical Engineering department, is 
adviser for the group and though not a 
D.D., would be glad to help you shape 
your wings. 

Leading the flight are these officers: 
Vernon VanHeyningen, president; Wil- 
liam A. Brooks, vice-president; Lowell 
Masley, secretary-treasurer. Allen M. 
Benson and Vernon VanHeyningen are 
the Engineering Council representatives. 


A.S.C.E. 

You don’t have to be a civil engineer 
to belong to the A.S.C.E. General and 
architectural engineers are more than 
welcome to join up and take an active 
part in the program. 

About 35 members from the branch 
chapter at Navy Pier will be welcomed 
onto the campus at a smoker to be held 
soon. Anyone interested is invited to 
attend and get acquainted with the fac- 
ulty and learn about the plans for the 
future. 

A novel arrangement that gives con- 
tinuity to the society and experience to 
the officers is used. Each vice-president 
learns the ropes from the man higher up 
and then takes over the presidency after 
a semester’s apprenticeship. 

Wheels of the A.S.C.E. for this se- 
mester are Kenneth McGann, president ; 
Wendall Rowe, vice-president ; Charles 
Lampe, secretary; Cliff Anderson, treas- 
urer; and Frank Sexton, Engineering 
Council representative. Professor M. O. 
Schmidt is the faculty adviser. 

To get the latest dope, take a look at 
the bulletin board just across the hall 
from the Technograph office in Engi- 
neering hall. 


A.I.Ch.E. 


A rounded program of speakers cover- 
ing subjects from the economic and busi- 
ness viewpoints, as well as the technical 
side, is to be presented to the members 
of the A.I.Ch.E. throughout the coming 
year. On the list of probable speakers 
are several outstanding men of industry 
and distinguished faculty members from 
this campus and other schools. 

Open to chemistry curriculum and 
chemistry majors as well as chemical en- 
gineers, the A.I.Ch.E. provides social as 
well as technical programs. Well worth 
looking forward to are the Beer Bust 
and the Banquet, which climax the year’s 
entertainment program. 

Faculty adviser for the society is Dr. 
H. G. Drickamer, of the chemical engi- 
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neering division. If you're interested, 
contact one of the plumbers with the 
economy-size pipe wrenches: Al Birkel- 
bach, president; Ray Harris, vice-presi- 
dent; Bill Barnes, secretary; Herb 
Schultz, treasurer; or one of the Engi- 
neering Council representatives, Dale 


Glass or Dick Coderre. 
ETA KAPPA NU 


The electrical engineering honorary, 
Eta Kappa Nu, was founded here at III- 
inois in 1904 to stimulate and reward 
scholarship and to advance the electrical 
engineering profession. Requirements in- 
clude not only scholastic proficiency but 
also acceptability to the members of the 
chapter. 

Professor A. R. Knight is faculty ad- 
viser for the local Alpha chapter. Pres- 
ent officers are Edward W. Ernst, pres- 
ident; Wayne L. Hall, vice-president; 
James H. Schussele, secretary; Frank J. 
Dill, corresponding secretary; Floyd 
Dunn, bridge correspondent; and James 
L. Moon, treasurer. 


TAU BETA PI 


You have to be more than a brain to 
get a Tau Beta Pi key, as selection of 
members is based on scholarship, integ- 
rity, breadth of interest both inside and 
outside of engineering, and unselfish ac- 
tivity. Illinois Alpha chapter, the fifth 
oldest in the country, was founded here 
in 1897. 

Members of the faculty advisory board 
are §. H. Pierce, M. A. Faucett, W. N. 
Espy, and J. O. Smith. Chapter officers 
are Charles Drury, president; Charles 
Studt, vice-president; Stafford Kulcin- 
ski, treasurer; Gilbert Kamm, recording 
secretary; and John Parry, correspond- 
ing secretary. 


ELECTRONICS CLUB 


To provide technical practice, facili- 
ties, and instruction for students and fac- 
ulty members who are interested in elec- 
tronics is the aim of the still-wet-behind- 
the-ears Electronics Club. University 
equipment and facilities are for the use 
of members desiring to construct elec- 
tronics equipment. Work on personal 
projects is encouraged and, whenever 
possible, technical assistance is supplied. 

To keep in the know, take notice of 
the “bull on the bulletin board next to 
room 212, E.E. laboratory. I. G. Evans 
is president; M. L. Embree, vice-presi- 
dent; and G. M. Boyd, secretary-treas- 
urer of the Electronics Club. 


S.B.A.CSS. 


The Student Branch of the American 
Ceramic Society is an organization de- 
signed to give future ceramic engineers 
a more professional interest in the in- 
dustry in addition to their academic 
course. A second, and no less important 
aim of the society, is to promote activi- 
ties so that all members of the society 


will become acquainted with each other. 
In the past, before the influx of veter- 
ans, it was the boast of the ceramic de- 
partment that each man was known to 
all members of the department, both 
students and faculty, by his first name. 
With the present large enrollment, how- 
ever, this becomes increasingly difficult, 
without having a special agency for the 
purpose. The §.B.A.C.S. has fulfilled 
this function in the past two years, and 
will endeavor to increase its scope of ac- 
tivities in the year ahead. 

In the 1947-48 school year the out- 
standing activities of the society were the 
annual ‘“‘Pig Roast,’ a stag dinner at 
which senior students roasted the faculty, 
and a picnic to which the wives and girl 
friends of the members were invited. 
Both functions were a huge success. The 
S.B.A.C.S. points with pride to the fact 
that its vice-president during 1947-48, 
Floyd Maupin, was also elected vice- 
president of the Engineering Council. 
This gave the society increased prestige 
among the larger societies of the engi- 
neering campus. 

At the last meeting of the spring, 
1948, semester the following officers 
were elected: LaVoy Schneider, presi- 
dent; Dick Ames, vice-president; How- 
ard Rapp, secretary; Bob Bender, treas- 
urer. Bob Degenkolb was elected as the 
Engineering Council representative for 
the °48-49 school year. 

It was voted at this meeting to change 
the tenure of office from one year to one 
semester for all officers, in order that 
more of the members would have the 
opportunity to direct the society’s activi- 
ties. It was also decided at this meeting 
to draw up a new constitution. A meet- 
ing of graduating seniors, faculty, and 
the new officers was held to exchange 
ideas and make suggestions as to what 
the new constitution should embody. 
President Schneider will appoint a work- 
ing committee at the beginning of the 
fall ’48 semester. 

Many suggestions have been made for 
activities in the future. These include 
a pottery club, a newspaper, and a cam- 
era club. It is also planned to have a 
picnic at the beginning of the fall semes- 
ter to introduce new students to the 
department. 


“My wife and I had a big argument 
last week. She wanted a convertible, 
but I refused to buy it since I prefer a 
station wagon.” 

“Toes she like the new convertible?” 

a 
Ruth rode in my new motorcycle 
On the seat in back of me 
I took a bump at fifty-five 
And rode on ruthlessly. 
#3 ® 


“Yes, I’m married now.” 
“What's your wife like?” 
“Bourbon, rye, almost anything.” 
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Intreducing . 


by Art Dreshfield, Chem.E. °5s1I 


PARESHNATH CHATTERJEE 


On an average sunny afternoon, the 
best way to find Nath Chatterjee would 
be to look around the campus tennis 
courts. Although he considers himself 
barely above a beginner, he is really a 
very good player. What he considers as 
an “average” tennis player, a man with 


PARESHNATH CHATTERJEE 


a powerful serve, strong forehand and 
backhand, and good net play, would give 
the best of players a hard fight. 

Born in Calcutta, India, 28 years ago, 
he has lived and studied there most of 
his life. In 1938, he received a B.S. in 
physics from the University of Calcutta, 
and three years later a B.Eng. from the 
same place. 


The Indian Army next claimed a year 
of his time, after which he went to work 
for a construction company. This work 
was required of graduate engineering 
students in India, much as medical stu- 
dents in this country are required to 
intern for a year. Most of his two years 
at this job was spent supervising the 
digging of ditches and the erecting of 
ramparts, as this was during the war, 
and Calcutta was under the constant 
threat of air raids by the Japanese. Be- 
cause this work had no future and gave 
no important practical experience, he re- 
signed, feeling that he could spend his 
time in better ways. 

Nath did use this time to good ad- 
vantage reviewing his college work, and 
in 1945 was one of five Indian students 
to be awarded a scholarship to the Uni- 
versity of Illinois. 
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Starting in February, 1946, he has 
studied here continuously since then, and 
finished his work and thesis this summer. 

Between now and February, when he 
will be awarded his Ph.D., Nath would 
like to get a job in the United States. 
Otherwise, he will probably return to 
India. After he gets his degree, under 
the terms of his scholarship, he is re- 
quired to work for five years at any job 
assigned by the Indian government. 

Besides tennis, Nath also plays bridge 
and is interested in photography. “That 
these do not interfere with his studies 
is testified by the fact that he is a mem- 
ber of Sigma Xi. 

Comparing U. S. with Indian educa- 
tion, Nath feels that, in general, they are 
similar. However, he feels that here, 
the physical phases of engineering, while 
in India the theoretical and mathemati- 
cal aspects, are the areas of greater con- 
contration. 

Nath likes Illinois and the United 
States, but naturally will be glad to re- 
turn home. He has no plans beyond 
working the required time for the In- 
dian government. “India is now in a 
period of transition, and everything is 
too uncertain,” he says. But whether he 
eventually settles down in India, the 
United States, or elsewhere, his indus- 
triousness, personality, and education are 
certain to make him successful. 


VERNON SENOUR 


Would you like to live in a house 
with walls of earth? Vern Senour is a 
man who feels that more people should 
live in this type of building. He says 
that, actually, rammed earth walls can 
be made stronger than brick, as resistant 
to water action as concrete, and far more 
inexpensively than any other building 
material. “But,” he says, “no one would 
benefit by their use except the consumer, 
so there has been no commercial interest 
in them.” 

Vern is in a good position to talk 
authoritatively on this subject for he has 
been interested in it for over ten years. 
While not having done any intensive re- 
search, he has done much extensive read- 
ing and some practical work on it. This 
summer he made some rammed earth 
buildings near his home in Bourbon, In- 
diana. 

Vern was born there in 1920 and 
lived there most of his life. In 1938, he 
received a scholarship for his first semes- 
ter at Purdue, which he attended for 
five semesters in a general engineering 
curriculum. Transferring to the Uni- 
versity of Chicago, he began studying 


architectural engineering and continued 
for three semesters until he was called 
into service. 

He went into the Army in 1942 and 
spent the next three and one-half years 
as an enlisted man with the air force 
ground services. 

After receiving his discharge, Vern 
came to the University of Illinois in 
February, 1946. He has continued in 
the architectural engineering curriculum, 


VERNON SENOUR 


has made Honors Day twice, and expects 
to get his B.S. this February. ‘Then, 
rather than doing graduate study, he 
plans to go right to work. “It’s best to 
start now while the housing boom is on. 
It can’t last forever,” he says. 

With Vern, architecture is a hobby as 
well as a profession. He is well in- 
formed, not only on rammed earth con- 
struction, but on many modern develop- 
ments. He reads Architectural Forum 
and other such magazines whenever he 
has time. In addition, he has designed 
and built some small houses his relatives 
now occupy. 

With his broad architectural knowl- 
edge and experience, Vern is exception- 
ally well qualified to enter the field of 
architecture. Whether booms or depres- 
sions come, he should be destined for a 
successful career. 


FIRST COED METALLURGIST 


Miss Margaret E. O’Donnell has the 
unique distinction of being the first girl 
ever to receive a diploma in metallurgi- 
cal engineering at the University of Illi- 
nois. Professor Harold L. Walker, 
mining and metallurgical engineering de- 
partment head, says that despite the 
scarcity of co-eds being trained in this 
field, employment for them is excellent. 
Miss O’Donnell will be a research as- 
sistant in the University’s metallurgical 
laboratory this fall. 
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in New York harbor were announced, tel 
engineers had to plan a new submari 
for the important New York- Phi 
distance route. 


There were many problems. How far 
floor of the new channel should cables be li 
How could a trench be opened through tons of mc 
and shelves of rock? In the fast-flowing tides, ho 
could cables be laid squarely i in the bott 
trench? How many circuits, what kind of cabl 
what size, and how many should be provided for 
future needs? These question: demand d, and got, 


many engineering : 


Despite obstacles, the job was completed on 
schedule. Eighteen new cables, capable of carrying 
5,600 simultaneous conversations, are entrenched 
safely between Staten Island, N. Y., and Bayonne, — 
N. J. : _ 

It's another example of telephone engineering 


~ at work. 
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The 
seboort 


To the New Student. . 


EDWIN A. WITORT 
Editor 


PHIL DOLL 
Assoc. Editor 


Another school year is well under way. For 
some of you this is an entirely new adven- 
ture, interesting and enjoyable, and is is prob- 
ably the realization of plans that were made 
years ago. By the time you are ready to grad- 
uate a good number of you will probably 
have explored every nook and corner of the 
campus; you will have been active in campus 
life, burned gallons of midnight oil, attended 
many social activities, and in general, your 
entire college life will fill your memory book 
to capacity. Others of you will have been 
content to ignore all things except your 
studies. It is the latter group to which this 
piece of printed matter is directed. 


Before starting, it might be well to state 
that college life consists of a great more 
than just going to classes and doing home- 
work. It is surprising to note that a good 
number of engineering students on this cam- 
pus either-do not know that this is so, or do 
not care. This is evidenced by the fact that 
about one-third of the students in any branch 
of engineering, mechanical, electrical, civil, 
etc., are members of their respective societies. 
This is a pitifully low percentage. The fault 
may lie with the students who run these or- 
ganizations. However, this is doubtful because 
membership drives are perpetually in progress 
throughout the school year; notices of meet- 
ings and smokers are always posted on the bul- 
letin boards throughout the engineering cam- 
pus. 


The importance of extra-curricular activi- 
ties cannot be over-emphasized. They improve 


a person’s character and teach him how to get 
along with people. They simulate actual work- 
ing conditions and the highly active student 
is much better fitted for industry when he 


graduates. The University recognizes this 
fact. It encourages every University student 
to take an active part in the activity that 


interests him most. Huff gym was turned over 
to the activity sponsors a few weeks ago in 
order that they might acquaint the new stu- 
dents with the various activities present on 
the campus. 


Membership alone in an organization is not 
sufficient. There are many members of organi- 
zations who are entirely too passive. The bene- 
fits you receive from any activity are greater 
or less, depending upon whether your dealings 
with the activity are active or passive. 


Those of you who say that you don’t have 
the time and ability should stop and recon- 
sider. The amount of time that you are able 
to give will be sufficient in nine cases out of 
ten. Ability is not a prerequisite to member- 
ship in most of the organizations on campus. 


The time to start the ball rolling for your- 
self is right now. The school year is young. 
Make yourself known to the sponsors of the 
the activities of your selection and show them 
that you are genuinely interested. They will 
do the rest. The valuable experience and other 
benefits you will receive from your extra- 
curricular activities will more than compen- 
sate you for the time you spend on them. 
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The skeleton where Volts are Housebroken 


eee with the help of 
Alcoa Aluminum Structural Shapes 
Electricity is transmitted in raging, sizzling, high- 
tension currents that couldn’t be allowed to enter a 
home or factory. To “housebreak” this hot stuff— 
step it down toward a useful 110 or 220-volt distribu- 
tion stature—is the job of substations. 

The “skeleton” of each substation—the frame- 
work of beams and girders that support the trans- 
formers and equipment—is prey to weather, corrosive 
atmosphere, clinging dirt. Good maintenance has 
always called for frequent painting, and that called 
for shutdowns of electricity . . . until substation 
builders heard about Aleoa Aluminum Structural 


=e YEARS oF service 
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FIRST 


60 years ago aluminum was a novelty 
metal, used only for trinkets such as 
combs, watch fobs and napkin rings. 
Then along came a little company with 
two ideas firmly in mind—making alumi- 
num cheaper and better so it could be more 
useful. That was the start of Alcoa, the 


Shapes! Now the skeleton of a substation can be 
built, and routine maintenance painting forgotten. 
Among the standard shapes made by Alcoa, engi- 
neers find sections exactly suited to their needs. 

It gives a whole new concept to structures—this 
building with Alcoa Aluminum Shapes. When they 
are used for bridges, railroad enginehouses, indus- 
trial equipment and similar structures, damaging red 
rust will never be a menace, painters will be freed 
from their frequent rounds! That’s something to 
remember when you start putting your degree to 
work and are designing structures for industry 
instead of for grades. ALUMINUM COMPANY OF 
America, Gulf Building, Pittsburgh 19, Pennsylvania. 


IN ALUMINUM 


start toward making aluminum so strong 
that it can often replace structural steel. 
Alcoa’s 60 years of research and engineer- 
ing development have swelled the uses of 
aluminum from a handful of trinkets to 
4,000 different applications in industry, 
in homes, and on farms. 
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OVERFEED STOKERS ... 


(Continued from page 7) 


domestic stokers now in use, have a 
means provided for admitting over-fire 
air to the combustion zone. ‘This is a 
prime requisite if complete combustion 
of all volatile matter is to be accom- 
plished. Also, properly directed over- 
fire air will tend to knock down the fly- 
ash which otherwise would be carried 
out of the stack. 


In 1940, after many years of consid- 
eration of the problems to overcome, 
Joseph Harrington, a well known com- 
bustion engineer, consolidated his 
thoughts and ideas into the design of a 
new type of automatic stoker . It is with 
this stoker that this article is concerned. 


A cross-sectional drawing of the 
stoker mechanism, including the grates 
and ash-pit, is shown in Figure 1. The 
fuel supply is contained in the hopper 
which is represented in the upper right 
corner of this drawing. 

Immediately below the hopper i is the 
stoking mechanism which consists of a 
pusher that is operated by a rack and 
pinion, as shown. The quantity of fuel 
which is fed to the combustion zone per 
stroke, is adjusted by the hand screw on 
the rack. By use of the hand screw, the 
length of the effective stroke is altered. 
The pinion is activated through a geared 


speed-reducer from an electric motor. 
The fuel is forced out through the 
swinging door and falls directly onto the 
grates below: The swinging door is pro- 
rided as a means of preventing any pos- 
sible preheating of the fuel which might 
cause volatiles to be driven off and pos- 
sibly cause an explosion in the fuel bin. 


The combustion zone, as_ shown, 
shows only the two grates in section. 
These grates constitute 0.6 square feet 
of area. However, the total space pro- 
vided for combustion is increased by the 
area of the slope plates which are placed 
on either side of the grates. As the fuel 
bed is built up, the coals spread out over 
the lower area of the slope plates and 
thus increase the burning area. ‘This 
combustion area is adequate for meeting 
the heating and hot water requirements 
of a six or seven room house. 


Of the two grates shown, the one 
farthest to the left is fixed and remains 
in that position at all times. However, 
the right hand grate is movable, and it 
is through the action of this grate that 
the fuel is progressively moved across the 
grates and ultimately to the ash-pit. 


The movable grate, as shown, has 
reached its return position. To trace 
the flow of the fuel through the com- 
bustion zone, it will be considered that 
the grate has reached its farthest extend- 
ed position. When the grate is at the 


position mentioned, the fuel is fed to it. 
As the grate then moves backward, the 
scraper pushes the fuel forward and 
some of it falls off the front end of the 
grate. As the grate again moves for- 
ward, the fuel and ash upon the fixed 
grate are pushed toward the ash-pit, and 
the part of the bed which has been in 
the combustion zone the longest, drops 
off the grate and into the ash-pit. The 
movable grate is actuated in much the 
same manner, but instead of a rack and 
pinion being used, a lost-motion linkage 
is substituted, and the length of the 
stroke is here again controlled by the 
use of a hand adjusting screw. 


The removal of ash is simplicity itself, 
as it only involves the removal of the 
ash bin from the ash-pit; this is accom- 
plished through a door which is not 
shown in the drawing. 


In order to provide an adequate air 
supply, a good deal of thought must be 
given to the air system. “The system, as 
designed, is shown in Figure 2. 

The air is supplied under pressure by 
a centrifugal fan. The fan is driven by 
the same motor which supplies the mo- 
tive power for the stoker and grate 
mechanism. “The requirements for over- 
fire air have been previously discussed, 
so it will suffice to indicate the method 
and objective of the constructional fea- 

(Continued on page 24) 


DEVELOPING 
PRINTING 


Merci wnew ewes USE 


UD Retrgeraton 60 YEARS! 


Frick ammonia compressors as built in the Eighties 


and Nineties were primitive machines by today's 
standards, But they were remarkably dependable: 
one of those installed in the Hudepohl Breweries at 
Cincinnati ran 57 years, another 52, and two 
others 45! 


Naturally, Hudepohls believe in Frick Refrigera- 
tion. Their fine new engine room contains the two 
big Frick 4-cylinder machines illustrated. 


You'll get the last word in reliability when you 
specify Frick Refrigeration. And you'll get equip- 
A Te al ment built to handle either ammonia, 
Freon, methyl chloride or carbon 
dioxide, to suit your special needs. 
All commercial and industrial sizes, 
1/4 to 1000 horsepower. Let us 
quote on your requirements. 


The Frick Graduate Training Course in 
Refrigeration and Air Conditioning, now in 
its 31st year, is approved under the G. J. Bill 
=i of Rights. 


Old and New Types bl Frick Mashine at Hudepoh!' s 


WAYNESBORO, PENNA, 
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YOUR FILMS 


HELPFUL SNAPSHOT ADVICE 


We have a complete line of 


PHOTO EQUIPMENT 
AND SUPPLIES 


ZEISS - LEICA - ARGUS - NATCO 
REVERE - AMPRO - ANSCO - EASTMAN 
GRAFLEX - DEFENDER - DUPONT 
BELL AND HOWELL 


We have a complete line in 
HOBBY SUPPLIES 


FAIRCHILD 


CAMERA AND HOBBY SHOP 
111 No. Walnut Champaign, Il. 
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uy de Maupassant’s classic 
G about the Frenchman whose 
mania for saving string brought 
ruin upon him, is an object lesson 
for wire rope users. 

Courting trouble through a mis- 
guided sense of economy applies to 
wire rope, too. 

The prevention of waste is a 
commendable effort but, it should 
be exercised before, not after the 
rope has outlived its usefulness. It 


these tive lines 
cheaper than headlines 


should be exercised in the selection 
of the right rope for the job, its 
proper installation and care. 

The man who roots through a 
scrap pile for a short length of rope 
that is “good enough” to serve as 
a sling, should remember that a 
wire rope, too, is only as strong as 
its weakest link, 

Our free enterprise system has 
created markets that demand the 
output of millions of workers. 


GWEC 


Roebling slings were developed to 
increase the efficiency of these 
workers, and to insure their safety. 

Scientifically designed for a wide- 
spread variety of requirements, 
Roebling slings have won the con- 
fidence of management and worker 
alike... throughout the world. 


JOHN A. ROEBLING'S SONS COMPANY 
TRENTON 2, NEW JERSEY 


Branches and Warehouses in Principal Cities 


A CENTURY OF CONFIDENCE 


ROEBLING 
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The World’s 
Largest Grinder 


...- built 
by Norton 


Ae YOU SEE the world’s largest grinder receiving its final 
runoff test on one of the assembly floors of the Norton Machine 
Division. It handles huge cylindrical work as long as 68 feet 
and up to 36” diameter—and grinds such work to tolerances 
measured in fractions of a thousandth of an inch—approximate- 


ly a tenth the thickness of this page. 


The other extreme in the Norton line of cylindrical grinders is 
the tiny 4” Type C. There are also Norton machines for sur- 
face grinding, toolroom grinding, and such special work as 
automotive crankshafts and camshafts. And for producing still 
greater dimensional accuracy and higher surface finish, there's 
a line of Norton Lapping Machines—for both flat and cylin- 


drical work. 


Every Norton machine is expertly designed, expertly built and 


is expertly serviced by a highly trained field organization. 


NORTON COMPANY, WORCESTER 6, MASS. 
(Behr-Manning, Troy, N. Y. is a Norton Division) 


NORTON x 
_ NORTON 


GRINDING WHEELS — GRINDING AND LAPPING MACHINES 
REFRACTORIES — POROUS MEDIUMS — NON-SLIP FLOORS — NORBIDE PRODUCTS 


(BEHR-MANNING DIVISION: COATED ABRASIVES AND SHARPENING STONES) 


OVERFEED STOKERS... 
(Continued from page 22) 


tures of the overfire air supply. 

A shown by the arrows, the air enters 
the wind-box and then passes into the 
overfire combustion zone through the 
tuyeres. There are three tuyeres, and the 
drawing shows the position of the mid- 
dle one. The tuyere shown directs the 
air downward and through the center of 
the zone. The two outside tuyeres are 
so directed as to introduce a turbulence 
in the corners of the zone. This has the 
effect of producing a rotary action in the 
furnace. 

The underfire air is forced through 
duct work into the undergrate zone 
where it is then passed up through the 
fuel bed. There is nothing very revolu- 
tionary about this method of introducing 
underfire air, but the method of insuring 
adequate distribution of same is another 
matter. This will be considered in more 
detail later. 

The bin loading door, the equipment 
maintenance door, and the automatic 
controls with which the unit is equipped, 
is illustrated in Figure 3. It is with 
this latter item that due thought and 
consideration must be given. The con- 
trols provided are the conventional high 
and low water cut-off switches and high 
and low pressure cut-off switches. These 
pieces of regulatory equipment provide 
the full safety and comfort features that 
the stoker unit, as a whole, is designed 
to provide. 

After the design characteristics of this 
apparatus have been considered, it be- 
comes necessary to examine the opera- 
tional characteristics in the light of the 
previously stated requirements. 

The characteristics of the fuel supply 
and its control and handling will be con- 
sidered first. Any grade of anthracite 
or bituminous coal, or coke, can be 
burned with equal facility. This is ac- 
complished by adjusting the quantity of 
fuel and the length of time the fuel is in 
the combustion zone. This time interval 
depends upon the burning qualities of 
the fuel. The factors involved are the 
free burning or “coking” qualities, the 
amount of volatile matter which the fuel 
contains, and the fusing temperature of 
the ash. 

The grates are practically insured 
against being burned out, since a pro- 
gressive type of fuel is used. The char- 
acteristics of the bed are such as to in- 
sure an insulating layer of ash between 
the hottest part of the fire and the grates 
at all times. 

Any foreign matter, which may be 
passed into the grate zone, will merely 
be passed on out of the zone along with 
the ash. There are no surfaces upon 
which this foreign matter can impinge 
and obstruct the normal operation of the 
reciprocating grate. 

(Continued on page 30) 
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Another page for 


How to turn a churn 
of butter better 


Engineers who design creamery equipment have 
found that a sure way to keep a churn turning smooth- 
ly, quietly and steadily is to equip all journals and 
countershafts with Timken tapered roller bearings. 


Because Timken bearings have true rolling motion 
and take both radial and thrust loads in any combina- 
tion, the churn drive operates with less power, less 
wear, less maintenance. And with Timken bearings, 
more effective closures are possible, keeping lubri- 
cant z2 and dirt ovt. 


Why Timken bearings have 
true rolling motion 


The rollers in Timken bearings really roll. That’s 
because rollers and races are precisely tapered so that 
all lines coincident with their tapered surfaces always 
meet at a common point on the axis of the bearing. 


This means friction-free operation, minimum wear, 
greater precision. It’s another reason why 9 out of 10 
bearing applications can be handled more efficiently 
with Timken bearings. 


Would you like to know more 


= TIMKEN about bearings? 


Ei lA een SER RS Some of the important engineering problems you'll 
face after graduation will involve bearing applica- 


TAPERED tions. If you’d like to learn more about this phase of 
engineering, we’d be glad to help. For additional 

ROLLER BEARINGS information about Timken bearings and how engi- 
neers use them, write today to The Timken Roller 


Bearing Company, Canton 6, Ohio. And don’t forget 
to clip this page for future reference. 


NOT JUST A BALL © NOT JUST A ROLLER C—> THE TIMKEN TAPERED ROLLER o> 
BEARING TAKES RADIAL @) AND THRUST -@~ LOADS OR ANY COMBINATION Wi 
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New Developments 


Rotomaric Waffles 


Although science has been devoting 
most of its energies to projects concern- 
ing research in atomic radiation, jet 
fuels, polio, etc., the palate of the com- 
mon man has not been neglected. “The 
Downy flake baking mix division of the 
Doughnut Corporation of America, after 
more than five years of research and over 
a year of actual testing in commercial 
kitchens, has introduced a new type of 
wafle oven for commercial use. Ideal 
for restaurant use, three nested units can 
produce 66 wafHes per hour and yet re- 
quire only half the space needed for 
three ordinary waffle irons. 

Appropriately named the “Waffle Ro- 
bot” it consists of an automatic batter 
dispenser and a battery of heaters. The 
entire unit is sheathed with Monel. 


The heater plates are of a cast auste- 
nitic-nickel-chromium iron alloy which 
possesses improved resistance to warping 
that assures 100 per cent contact be- 
tween the heater plates and griddles and 
have been given an artificial “polymeri- 
zation” treatment to prevent sticking of 
the waffles. The artificial “polymeriza- 
tion” was recently developed by the 
Doughnut corporation. 


The durability of the WafHe Robot 
is reported to be one of its most impor- 
tant features. In its year of test oper- 
ation it has demonstrated an ability to 
(1) make perfect wafHes, (2) make 
them automatically and steadily, and 
(3) prevent sticking. 


Puncture Tester 


A device has been developed by a well 
known manufacturer that tests boxes and 
other containers for resistance to punc- 
ture, tearing, and other forms of failure. 
The machines are very sensitive and will 
indicate the slightest variation of a prod- 
uct. Such machines are responsible for 
uniform products from mass production 
methods. 


Inhibited Oil in Use With 
Power Transformers 


Some work is being done on transfor- 
mer oils to increase their resistance to 
oxidation. This is being done by adding 
certain oxidation “retarders.”’ 

The successful use of such additives 
should not only increase transformer life 
but also the life of the oil itself, thereby 
removing the need for changing oil in 
operating units. 
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New Earthmover 


The R. G. LeTourneau company of 
Peoria, Illinois, has announced the addi- 
tion of a new electrically controlled high 
speed earth moving scraper. 

The new unit will handle a load of 
thirteen and one-third yards of dirt at 


one time, or a maximum load of sixteen 
tons. 

It is powered by a 150 horsepower 
diesel engine and has four speeds for- 
ward. Obtainable speeds range from 
two and nineteen-hundredths miles per 
hour to seventeen and one-third miles 
per hour. 

The scraper, steering, apron, and tail- 
gate are all electrically controlled. 


Miniature Electric Motors 


Electric motors commonly associated 
with heavy duty are taking over increas- 
ingly in automatic controls. The con- 
tinued reduction in size for a given frac- 
tional horsepower has opened the field 
for diminutive motors. One motor small 
enough to fit in the palm of the hand 
delivers three horsepower and operates 
at the amazing speed of 120,000 revolu- 
tions per minute. 

On the A.A.F’s. new heavy bomber, 
the B-36, more than 300 electric motors 
are in service. “Their jobs range from 
feathering propellers to powering auto- 
matic pilots and gun computing sights. 


Highway Travel 


The new double-decker 50 passenger 
Greyhound bus, the Highway Traveler, 
has twin air-cooled engines, one of which 
will normally propel the coach, and the 
other to be used for extra power when 
needed. Both engines are rated at 154 
horsepower. 

Riding qualities are improved with a 
springing system of two air-spring type 
cylinders with torsilastic springs. Side 
sway will be kept to a minimum by 
placing the spring suspension points high 


by Ken McOwan, M.E. °49 
Leonard Ladof, E.E. °49 
C. M. McClymonds, M.E. °49 


and near the center of gravity. Brakes 
and steering are hydraulically power op- 
erated. 

Additional passenger comfort is pro- 
vided by air conditioning, individual 
radios, snack bar, refrigerator, sight see- 
ing windows, and toilet. 


New Military Vehicles 


Several new army ordnance vehicles 
feature eye-openers in the automotive 
field. The two main attractions are the 
air cooled power plants and a type of 
torsion bar suspension. 

A new five-ton aluminum body 6x6 
cross country carrier built by the Gen- 
eral Motors corporation has a 250 horse- 
power vertical crankshaft engine, which 
weighs 1,600 pounds less than a com- 
parable water cooled engine. The space 
required for the engine is a little more 
than that required for the radiator and 
fan of a conventional installation. 


Precision Camera 


A new camera has been developed to 
test lenses for cameras. Thus the cam- 
era industry, like the machine tool in- 
dustry, has come to a point where the 
products of its industry can be turned 
back to work in helping to reproduce 
itself. 

The designers of the new camera point 
out that it may be used to check lenses 
to an accuracy equal to one-sixth the 
thickness of a single sheet of paper. 

Checks may be made of the resolving 
power, curvature of field, astigmatism 
and distortion. 

As may be well imagnied, the camera 
can also be used for very precise work 
in the photographic and copy field. 


Speed Measurement 


A well known corporation has intro- 
duced an electric recording tachometer. 
This device can measure speed in any 
desired units and is provided with a 
means of recording speeds over a period 
of time. Attachments for this machine 
can be adjusted to give warning if the 
speed should fall below any set standard. 


Walking with a friend one day, a 
professor passed a large fish shop where 
a fine catch of codfish with mouths 
open and eyes staring were arranged in 
a row. The prof suddenly stopped, 
looked at them, and clutching his friend 
by the arm, exclaimed: “Heavens! That 
reminds me, I have a class in EE this 
hour.” 
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«PyAtus of Opportunity in US. 
Steel” explains the opportuni- 

ties for the college graduate with 

United States Steel Corporation. 

It describes the operations of the 
five major divisions of the Corpo- 
ration. Explains the training pro- 
gram — shows how it provides a 
sound foundation for future pro- 
gress. 

U. S. Steel’s promotion policy is 
explained. And interesting ex- 
amples of the technical progress of 
the various subsidiaries are given. 

Whether your field is mechani- 
cal, electrical, metallurgical, civil, 
chemical, industrial, mining, com- 
bustion, welding, lubrication, in- 
strument, safety or transportation 
engineering, you will want to read 
this interesting book about the op- 
portunities offered you by United 
States Steel. 

You can secure a copy through 
your Placement Officer. 


AMERICAN BRIDGE COMPANY - AMERICAN STEEL & WIRE COMPANY - CARNEGIE-ILLINOIS STEEL CORPORATION - COLUMBIA STEEL COMPANY 
H.C. FRICK COKE AND ASSOCIATED COMPANIES - GENEVA STEEL COMPANY - GERRARD STEEL STRAPPING COMPANY 
MICHIGAN LIMESTONE & CHEMICAL COMPANY - NATIONAL TUBE COMPANY - OIL WELL SUPPLY COMPANY - OLIVER IRON MINING COMPANY 
PITTSBURGH LIMESTONE CORPORATION - PITTSBURGH STEAMSHIP COMPANY - TENNESSEE COAL, IRON & RAILROAD COMPANY 
UNITED STATES STEEL EXPORT COMPANY - UNITED STATES STEEL PRODUCTS COMPANY - UNITED STATES STEEL SUPPLY COMPANY 
UNIVERSAL ATLAS CEMENT COMPANY - VIRGINIA BRIDGE COMPANY 
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ATOMIC ENGINEERING ... 
(Continued from page 10) 


Atomic energy and power engineering 
is the natural home of the adventurous 
chemical engineer and physicist. It seems 
that nearly every course in the graduate 
school announcement is potentially use- 
ful to you. Here is an earnest attempt 
to name a few not to be omitted—math- 
ematic courses, mentioned previously, 
Inorganic Chemistry (Chem. 10la and 
101b), Line spectra and Atomic Struc- 
ture (Physics 184), and probably Bio- 
chemistry (Chem. 50). 

The job of the mining engineering is 
for the most part conventional when ap- 
plied to extracting uranium and_thor- 
ium ores. In the future, however, it is 
expected that primary reduction of ores 
beyond the flotation stage will be ef- 
fected at the mines, and therefore study 
of ground water flow, decontamination, 
and the nuclear properties of materials 
is advised. 

For all engineers and scientists work- 
ing on the various projects, provisions 
have been made for night- and part-time 
courses in nuclear studies. Therefore, 
as it is easily surmised, your formal 
training will not constitute the sum total 
of your study in this newly developed 
field of endeavor. Many elements neces- 
sary in the full understanding of the 
specific problems now being attacked are 


yet to be presented in a college course 
anywhere. ‘The engineering prospects in 
atomic energy appear infinite in scope— 
the ambition and perseverance of engi- 
neers and research men will create hun- 
dreds of thousands of jobs eventually. 
There will be “room at the top” for 
thousands of the more enlightened men 
and women in atomic energy engineering 
and research. 


OPPORTUNITIES FOR YOU... 


(Continued from page 11) 


mechanisms will find opportunities to 
apply his training in this field. The ac- 
companying article will discuss the 
academic courses that he should include 
in his curriculum to further equip him- 
self for work in this field. 

The metallurgical engineer and the 
ceramic engineer will find application 
for their training in the development of 
new heat-resistant metals and ceramic 
materials. “These materials are used in 
heat-exchangers and associated equip- 
ment designed to remove the heat gen- 
erated by the atomic pile and transfer it 
to appropriate power-generating equip- 
ment. As is stated in the second law of 
thermodynamics, the maximum efficiency 
of any conversion of heat to useful work 
is equal to T, — T,, where T, is the 


ole 


higher temperature and T, the lower 


operating temperature. ‘Theoretically, 
atomic fission can supply heat at much 
higher temperatures than chemical reac- 
tions because there is no reverse equili- 
brium involved such as the dissociation 
of carbon dioxide around 2500° C., but 
the limit of temperatures, useful for 
power, is set not by these considerations 
but by the inability of present materials 
to retain their properties at high temper- 
atures. Accordingly, in the present state 
of the art the very high temperatures 
obtainable in piles cannot be utilized. 
But there is present this higher horizon 
toward which research is being directed. 
Solution of this pertinent problem will 
require the concentrated efforts of many 
metallurgists and metallurgical engi- 
neers. 


In addition to the metal being resist- 
ant to high-temperature, it must possess 
a low neutron absorption factor since the 
reactions are sustained by the neutrons 
striking the fissionable atom. If the 
structural materials of the pile are of a 
nature to absorb a large number of these 
liberated neutrons, the statistical number 
of neutrons available to fission more of 
the U,,, isotope will be reduced below a 
critical value which must be maintained 
to propagate the chain reaction. 

While the metal in the structure is of 
prime importance, the coolants must also 
be chosen with care. They, too, must 

(Continued on page 34) 
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From tire cords 
to football pants 


Do you know about 
nylon’s other lives? 


Here’s a surprise for those who think 
of nylon mainly in terms of stockings 
and lingerie. 

Nowadays, nylon fibers — twice as 
strong and half as heavy as the same 
size aluminum wire—are doing a vari- 
ety of jobs, better than any previously 
known fiber. Off Labrador, men are 
harpooning whales with nylon lines. 
In a New England textile mill, abra- 
sion-resistant nylon ropes now drive 
big ‘“‘mule spinners”’ for periods ten 
times as long as other commercial 
materials, without a breakdown. Ny- 
lon fabrics are being used in every- 
thing from rugged automobile seat 
covers to delicately woven filter 
cloths. 


In its plastic form, nylon is used to 
make everything from unbreakable 
dishes to hypodermic needles. As a 
monofilament, it goes into a variety 


You'll want to read 
this free booklet 


“Du Pont Company and the 
College Graduate’’ is just off the 
press in a completely revised 
edition. Fully illustrated—de- 
scribes opportunitiesin research, 
production, sales, and many 
other fields. Explains the plan 
of organization whereby indi- 
vidual ability is recognized and 
rewarded. Write for your copy 
today. Address: 2521 Nemours 
Building, Wilmington 98, Del. 
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Nylon cords give giant truck and airplane 
tires the strength and elasticity to absorb tre- 
mendous impact shock without bruising. 


Water won't hurt the nylon strings of this 
racquet. They resist breakage over an extended 
period of time. No tiny strands to fray. 


Nylon football uniforms, as worn by Bobby 
Jack Stuart, Army back, are not only tough 
wearing, but much lighter and quicker drying. 


Nylon research: O. C. Wetmore, Ph. D. Phys: 
Ch., New York U.’44; D. A. Smith, B. S. 
Mech. Eng., Purdue ’40; C. O. King, Sc. D.- 
Ch. E., Mich.’43, charging experimental con- 
densation polymers to a spinning machine. 


of products from brush bristles to 
surgical sutures. 


Nylon owes its origin to a Du Pont 
fundamental research project begun 
in 1928. A group of scientists set out 
to find out how and why the mole- 
cules of certain substances polymer- 
ized to form giant chainlike mole- 
cules. Hope of obtaining a new com- 
mercial fiber was first aroused when, 
two years later, a polymer was de- 
veloped which could be drawn out 
into a thin strand, like taffy candy. 
The complex problems which fol- 
lowed called for the services of over 
200 Du Pont men and women, among 
whom were some of America’s most 
competent scientists and engineers. 


Research—a Major Du Pont Activity 


Nylon is an excellent example of 
modern research at work at Du Pont. 
Young scientists joining the organi- 
zation now may share in other dis- 
coveries of outstanding importance. 
They may find opportunities in such 
challenging fields as finishes, coated 
fabrics and various fibers; synthetic 
organic chemicals, including fine 
chemicals; synthetic rubber; electro 
and agricultural chemicals; plastics; 
pigments and photographic film; and 
high pressure synthesis. 

Each of ten manufacturing depart- 
ments of Du Pont has its own staff 
and is operated much like a separate 
company. Within each, research 
men work in groups small enough 
to bring quick recognition of indi- 
vidual talent and capabilities. 

Year after year, young, inquiring 
minds come from leading U.S. schools 
of science and engineering to Du Pont 
—where individual ambition is 
matched with opportunity, coopera- 
tion and the type of friendly support 
that brings out the best in each 
person. 


RES. U.S, PAT. OFF 


BETTER THINGS FOR BETTER LIVING 
. .. THROUGH CHEMISTRY 


More facts about Du Pont — Listen to “Cavalcade 
of America’? Monday Nights, NBC Coast to Coast 
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OVERFEED STOKERS... 


(Continued from page 24) 


As has been previously explained, the 
removal of the ash is easy due to the 
accessibility of the ash pit. Since there 
is a possibility of some fine ash sifting 
through the grates and into the under 
grate area, a clean out door is provided 
so that this material can be periodically 
removed. 

In many fixed grate furnaces, the ten- 
dency of the bed to “coke,” and then to 
cut off the air supply, is a serious one. 
The thing that usually happens is that 
the air pressure is built up until it final- 
ly breaks through the bed at one or more 
localized points. When the air supply is 
so limited in its extent, there is incom- 
plete combustion of much of the fuel. 


Figure 3 


However, the reciprocating grate motion 
prevents the formation of a coking layer, 
and the under-fire air remains evenly 
distributed throughout the fuel bed. 
The location of the tuyeres, as previ- 
ously explained, causes the overfire air 
to knock down the fly-ash and thus help 
to eliminate this constant source of 
trouble. The whirlpool turbulence, 
which is created in the center furnace, 
insures complete combustion of the vola- 
tile matters, and thus decreases to a min- 
imum the losses due to incomplete com- 
bustion of this source of heat value. 


For the person who has to tend a 
stoker, the most important question to 
be answered is the one which concerns 
the operation of the various control de- 
vices. During periods of normal opera- 
tion, such as when the full capacity of 
the furnace is required, and the source 
of electrical power is constant, the con- 
trols are fully automatic, and the flow 
of fuel into the furnace is based upon 
the demand only. 

There may be, however, periods dur- 
ing which the flow of electric power will 
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be interrupted. During periods when 
the motor and electric controls do not 
operate, the grates can be shaken by 
hand and the fuel delivered to the com- 
bustion zone in the same manner. In 
order to facilitate this “emergency” op- 
eration, a door is provided in the furnace 
fire wall. When the blower is not work- 
ing, the air required for combustion is 
naturally convected to the fuel bed and 
will provide the minimum requirements 
for combustion. 


When the automatic controls are op- 
erative, in order to insure a “hold-fire,” 
the stoker will only feed enough coal to 
keep the fire from going out. In pass- 
ing, it might be well to mention that 
under normal operating conditions, the 
stoker and grate reciprocating mechan- 
isms will make approximately 22 strokes 
per hour. By use .of mercoid switches, 
the possibility of the mechanism being 
stopped in the middle of a stroke is elim- 
inated. It need not be pointed out too 
minutely the inherent danger to the 
equipment if the grates should be stopped 
at any other than the rearmost position. 
It is evident that there would be a great 
danger of burning the grates. If the 
swinging door to the coal pusher was 
left open, there would be present the 
very dangers which the door is intended 
to prevent. 


The service and maintenance of the 
equipment is provided for by the ready 
accessibility of the various mechanisms 
through the inspection doors provided. 
Several of these doors can be clearly seen 
in Figure 3. 


In closing, a brief resume of the situa- 
tion is in order. “The desirable qualities 
that should pertain to the equipment 
have been fully enumerated. The oper- 
ational characteristics of this particular 
domestic stoker have been fully investi- 
gated and explained. Therefore, the sec- 
ond or “‘what”’ question can be answered. 


What this equipment possesses that 
other equipment does not possess is ap- 
parent in the simplicity and universality 
of its operation. 

Why this equipment should be de- 
signed and marketed is, or certainly 
should be, obvious to any person who has 
ever had to hand fire a domestic fur- 
nace, 

At the beginning of this article two 
questions were presented for the reader’s 
consideration. It has been the intent of 
the author to answer those two ques- 
tions. The ultimate success or failure 
of the equipment, however, can only lie 
with the people who purchase and _at- 
tempt to use and evaluate the qualities 
from an operational viewpoint. 


Mistress: “You know, I suspect my 
husband is having an affair with his 
stenographer.” 

Maid: “I don’t believe it 
just trying to make me jealous.” 


You're 


GALESBURG ... 
(Continued from page 15) 


tracks where carmen bleed off the air- 
brakes on each car, inspect the cars, and 
uncouple the caboose and engine which 
moves to the roundhouse at Galesburg 
for servicing. The waybills are taken 
to the branch yard office and sent by 
pneumatic tube system to the main yard 
office. These waybills (one for each 
car) contain pertinent information about 
the car, such as owning company, num- 
ber, weight, and destination. At the main 
yard office the waybills are checked for 
diversion by shipper and expiration of 
livestock laws, and then are sorted ac- 
cording to the train on which the car 
will leave. The cars then move to the 
hump and are pushed over at about 
walking speed. The foreman instructs 
the pinman as to the order in which the 
cars are to be uncoupled according to a 
list supplied by the yardmaster’s office 
compiled from information on the way- 
bills. The towermen retard and switch 
the cars according to duplicates of this 
same list. The foreman is on the alert 
for cars listed in incorrect order, and it 
is rarely necessary for an engine to shift 
a car from the wrong classification 
track. The actual humping only takes 
about thirty minutes for a 100 car train, 
and many Burlington trains run from 
100 to 110 cars. The cars are moved 
from the classification to the departure 
yard where they are grouped according 
to destination into outbound trains. The 
caboose and engine are coupled to the 
cars. The waybills are delivered to an- 
other branch office in this part of the 
yard by pneumatic tubes, and are turned 
over to the conductor. Meanwhile, car- 
men service the train. This servicing 
consists of checking journals, coupling 
airhoses, and inspecting for damaged 
equipment. After an air brake test, the 
train is ready to leave. 


At present, this yard handles approxi- 
mately 80 to 95 trains in a 24 hour 
period. During February of last year, 
over a 29 day period, more than 196,000 
cars were handled. In one eight-hour 
period (November 22, 1936) 1,387 cars 
were humped. ‘These figures indicate 
the handling of cars in quantity at a rate 
which would be difficult, if not impos- 
sible, to realize in a yard not gravity 
switched. With the great speed up of 
railroad freight service in the last twenty 
years, fast and efficient switching of cars 
in large numbers has become more and 
more important. The hump yard ap- 
pears to meet these needs, and yet keeps 
the size and operating complexity of the 
yard within reasonable limits. There- 
fore, it is not unusual that the number 
of hump yards in operation in the Unit- 
ed States has increased greatly in recent 
years. 
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college degree is the best job guarantee we know— 
and the best start toward a successful business career. You can 
be proud of your diploma, the education it stands for and 
what that education is going to mean to you. 


Much of that education undoubtedly came from textbooks 
published by McGraw-Hill. They have helped you to under- 
stand the problems of the classroom. When you get into busi- 
ness, you should add the McGraw-Hill magazine devoted to 
your field to the McGraw-Hill books you will continue to use. 
It is the best way we know to help you keep abreast of the news 
and the new developments and methods you will need to know 
to get ahead. 


In whatever branch of engineering you plan to enter—civil 
or chemical, mining or metallurgical—there are authoritative 
McGraw-Hill books. And wuen you’re finally on that payroll, 
read the McGraw-Hill magazine devoted to your industry. Like 
your diploma, it can help you turn a job into a successful career, 


McGRAW-HILL 


Poe bon cGetAl hol OPIN G:S 


HEADQUARTERS FOR BUSINESS INFORMATION 
330 WEST 42nd STREET + NEW YORK 18, NEW YORK 
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Production of Marine Hardware 
at ELCHINGER FOUNDRY, NEW ORLEANS, 


Demonstrates Efficiency of GAS 


TEMPERATURE CONTROL is one of the most 
important factors in melting brass and bronze. And 
the strict control of each heat is especially impor- 
tant in the production of marine hardware which 
is subjected to extreme service conditions. 

At the Charles F. Elchinger foundry in New Orleans, 
metallurgical supervision is facilitated by the use of 
four Gas-fired crucible furnaces which are so precisely 
regulated that any desired temperature can be main- 
tained. This accurate control is necessary because 
vatious alloys require temperatures varying from 
1850° F. to 2300° F. 

But controllability is just one of the features which 
makes GAS the most desirable fuel for non-ferrous 
foundries. The four Gas-fired furnaces in the Elchinger 


foundry can be brought to heat in 214 hours from a 
cold start or 114 hours in succeeding heats—a simple 
demonstration of the speed of GAS. 

The flexibility of GAS is important, whether it is 
used in a small foundry specializing in certain alloys, 
or in a large plant melting many types of non-ferrous 
metals. That flexibility is emphasized in the produc- 
tion control made possible in the Elchinger foundry 
by the use of four small furnaces capable of economical 
heating and reheating, at high speed, with GAS. In 
addition, cores are baked in Gas-fired ovens. 

In every non-ferrous foundry operation requiring 
heat—for core-baking, melting, ladle heating—there’s 
a job for GAS and modern Gas Equipment worth 
investigating. 


Employees prepare one of the four cruci- 
ble furnaces for charging. These Gas- 
fired tilting furnaces are rated at 600 
pounds each. 


AMERICAN GAS ASSOCIATION 


420 LEXINGTON AVENUE 


NEW YORK 17, N.Y. 
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CONDUIT 


National Electric 
Products Corporation HIGGINS INK CO., INC. 
Pittsburgh 30, Pa. - 271 NINTH ST., BROOKLYN 15, N. Y., U.S.A. 


Welcome Back... 


Whether you rested or worked this last summer, 
another semester is starting and you NEED more 
books and supplies. Why not get them the easy 
way, at the bookstore CLOSEST to engineering 
campus where you can BE SURE of finding what 
you need. 


O-OP BOOKSTORE 


The Bookstore Closest to Engineering Campus 
ON THE CORNER OF WRIGHT AND GREEN 
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OPPORTUNITIES FOR YOU... 
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have a low neutron absorption factor, 
must be chemically and physically stable 
when subjected to intense radiations, and 
they must not corrode or erode the ma- 
terial of the pile with which they come 
in contact. The knowledge of organic, 
inorganic, and physical chemistry would 
qualify the chemical engineer and the 
chemist for research work on these re- 
quired coolants. 

The diverted training of a chemical 
engineer makes him particularly adapt- 
able to work on this project. Improved 
methods of processing the ores and the 
development of ores of much lower con- 
centration will require the best abilities 
of mining, metallurgical, and chemical 
engineering. The two minerals most 
idely el as starting material for this 
nuclear process, uranium and thorium, 
are estimated to occur in the earth’s 
crust in considerable quantities of four 
parts per million and 12 parts per mil- 
lion, respectively. Early rough estimates, 
Ww hich are probably optimistic, were that 
the nuclear energy available in known 
deposits of uranium was adequate to sup- 
ply the total power needs of this country 
for 200 years. This assumes the utiliza- 
tion of U,3, as well as U,,;, the latter 
isotope occurring in one part to 140 parts 


of U,,, in the natural uranium metal. 

nly U,,, is directly fissionable 

The chemical engineer will find many 
and varied applications for his training. 
The Hanford Engineer Works, Rich- 
land, Washington, reports that they em- 
ploy chemical engineers in the physics 
department and in the chemical opera- 
tions department. ‘Their duties in the 
physics department are working with the 
physicists to design new power piles and 
design modifications of uranium— 
graphite piles for the transmutation of 
uranium to plutonium. This department 
also provides technical assistance to pile- 
operating units. 


The chemical separations department 
consists mostly of chemists and chemical 
engineers. Its function is to develop 
new types of chemical processes for the 
separation of plutonium and uranium 
from the fission products. It also has a 
staff of experts to give technical assist- 
ance to the chemical separations plants 
operating division. In addition to the 
personnel in the technical department, 
the overall supervisory force of other de- 
partments are all technically trained 
men. For example, in the operating de- 
partments a large number of chemists 
and chemical engineers made up the su- 
pervisory, so in addition to opportunities 
in development work and process design, 


there are many other opportunities for 
those with supervisory talents. 


Mechanical Engineers 


Much of the operating equipment 
must work with tolerances and service 
times much more severe than have ever 
been previously required in industrial 
operations. One example of this me- 
chanical equipment would be the pumps 
required to pump the coolant outside of 
the pile. They must be absolutely re- 
liable. If a pump failed and the heat- 
transfer medium were to stop circulating 
in the unit, the heat would build up so 
rapidly that excessive temperature might 
be reached in the pile and jeopardize its 
operation. Further, since the pump is 
handling a radioactive fluid, it would 
not be possible to approach the inopera- 
tive pump for repair except after a pro- 
longed shut-down. Various design fea- 
tures eliminating hazardous shut-downs ; 
leakage and any physical change due to 
being subjected to the action of neu- 
trons, radioactive rays and particles are 
yet to be worked out by the mechanical 
engineers. Remote control operation and 
maintenance must be emphasized in these 
designs. 

Civil Enginers 

The work in civil and architectural 

engineering is not greatly different from 
(Continued on page 36) 


total cost for fastening. 


You Get True Fastener Economy When You Cut Costs These Ways 


1. Reduce assembly time with accu- 


rate, uniform fasteners 


2. Make satisfied workers by making 


assembly work easier 


3. Save receiving inspection through 


supplier’s quality control 


4, Design assemblies for fewer, 


stronger fasteners 


5. Purchase maximum holding power 
per dollar of initial cost 


6, Lower inventory by standardizing 
types and sizes of fasteners 


7. Simplify purchasing by using one 
supplier’s complete line 


8. Improve your product with a 
quality fastener. 


When FASTENING becomes 
your responsibility, remember 
this important fact - - - 


It costs more to specify, purchase, stock, inspect, req- 
uisition and use fasteners than it does to buy them. True 
Fastener Economy means making sure that every func- 
tion involved in the use of bolts, nuts, screws, rivets and 
other fasteners contributes to the desired fastening re- 
sult — maximum holding power at the lowest possible 


THE COMPLETE 
* QUALITY LINE 


RUSSELL, BURDSALL & WARD BOLT AND NUT COMPANY 
Plants at: Port Chester, N. Y., Coraopolis, Pa., Rock Falls, Ill., Los Angeles, Calif. 
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SMART ENGINEERS USE 


the 


LAUNDRY DEPOT 


808 S. SIXTH STREET 


Laundry Service and Dry Cleaning 


Robesons 


Champaign’s Largest, 


Most Complete 


Department Store 


CAMBRIDGE 
electron-ray 
RESEARCH 
pH METER : 


RANGE AND ACCURACY: Sensitivity .005 pH; readings 
reproducible to .01 pH; accuracy .02 pH. Range 0 to 14 pH; 0 
to 1200 M. V. ELECTRON-RAY NULL INDICATOR: Replac- 
ing the usual galvanometer, the electric eye provides quick and 
accurate null-point indication without possible damage to a deli- 
cate galvanometer. NO BATTERY NUISANCE: All-electric; 
plugs into any 110-volt AC Outlet. ELECTRODE SYSTEM: 
Sturdy glass electrode of condenser type is supplied. Micro or 
other glass electrode can also be furnished. COMPACT AND 
PORTABLE. Laboratory and Industrial Models also available. 
Send for Bulletin 910 MA. 


LINDEMANN 
ELECTROMETER 


This instrument is extensively used 
for the determination of radio active 
emission. Has high sensitivity, good 


BY" x 28K x 134" stability and does not require levelling. 


Weight 314 oz. 


CAMBRIDGE INSTRUMENT CO., INC. 


Pioneer Manufacturers of Precision Instruments 


3756 Grand Central Terminal, New York 17, N. Y. 


Send for descriptive literature 
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the structural work found in the con- 
struction of most industrial buildings. In 
some cases there may be required special 
designs for very efficient ventilation 
and special materials of construction as, 
for example, the construction of shield- 
ing barriers. 

In summary, it may be said that there 
are almost unlimited opportunities in the 
field of atomic energy for the men who 
are actively interested in applying their 
training toward advancement of the 
atomic age. While an advanced degree 
is desirable, it is not imperative. The 
graduate who is interested in the work 
to a degree greater than it being merely 
a job will find it to be a most fascinating 
career. It cannot be said that the re- 
muneration is generous but it is quite in 
line with other industrial salaries paid 
to practicing engineers. 

The work is definitely not dangerous 
as one might be led to believe. In aware- 
ness of the existing hazards of radioac- 
tive materials, the Atomic Energy Com- 
mission exercises the greatest care in pro- 
tecting all workmen, making certain that 
no one is exposed to radiation greater 
than a medically-safe limit. For all 
American industry, in the last year for 
which there is an enviable record, 1946, 
the accident frequency rate was 14.16 


injuries per 1,000,000 man-hours. ‘The 
lowest recorded figure that Dr. C. P. 
Cabell, of the Hanford Engineer Works, 
was able to find was 1.1, which was for 
industrial office employees in the state of 
Washington. This makes the Hanford 
Works, Richland, Washington, the 
safest of any industry on record—they 
had a cumulative figure, through Octo- 
ber, 1947, of 0.73 accidents per 1,000,- 
000 man-hours, and the value during 
1946 was only 0.34. And, furthermore, 
not a single case of injury due to radia- 
tion has occurred in the plant. 


The industry is still young. The dif- 
ficulty today is the lack of properly 
trained personnel in order to carry on 
the program which has already been ap- 
proved. The approved program covers 
only a small fraction of the work that 
should be done. For example, in the 
field of atomic energy we may expect a 
very large industry to develop, particu- 
larly as other countries have greater need 
of power from this source than the 
United States does. We may reasonably 
expect that this country will be suffi- 
ciently far-sighted so as to take the lead 
in the development of backward coun- 
tries by use of power from atomic en- 
ergy. Because relatively small amounts 
of materials will liberate enormous 
amounts of energy, power stations may 
be located in regions which are remote 


from the usual fuel sources of coal and 
oil. 

An excellent discussion of some of the 
operating problems currently confronting 
the industry is found in the March, 
1948, issue of the Westinghouse Engi- 
neer. ‘There is a considerable volume of 
literature published on the topic of 
atomic energy, written for comprehen- 
sion by various levels of background 
training. Anyone interested in learning 
about the field, generally or technically, 
will have little difficulty in finding ma- 
terial. 
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were impossible to distinguish from 
brick and plaster. 

Africa has millions of earth buildings 
existing today. Karl J. Ellington, an 
engineer of Seattle, Washington, and 
author of “Modern Pise’ Building,” 
claims that in North Africa whole cities 
are built of pise’. 

The Roman author, Pliny the Elder, 
has given us one of the earliest written 
records on pise’ construction in_ his 
“Natural History.” He says, “Do we 
not find in Africa and Spain walls of 
earth which are called ‘frame walls,’ 
because two planks are placed, one on 
either side to form a frame, and the 

(Continued on page 40) 
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© do a real selling job 


_ your advertising must 


make the right impres- 
sion. And to do a real 
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The Finest in Diamond Rings, Watches, Gifts 
Visit Our Optical and Watch Repair Department 
607 E. Green Street, Champaign 


STRAUCH SERVICES--- 
Wright, at Campus 


PHOTO SUPPLIES AND PROCESSING 
COLLEGE SUPPLIES 

PEN AND PENCIL REPAIR 

PICTURE FRAMING 

WATCH REPAIRING 


STRAUCH'S, 709 So. Wright 
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THE SALESMAN WHO CARRIED A GLASS PIPE ! 


“JT OOK AT THIS, Mr. Irvin!” said Joe 
the salesman as he whisked a short 
length of glass pipe out of his briefcase. 
‘This is one reason why our food prod- 
ucts are pure and clean. Right up to final 
inspection, they flow through Pyrex glass 
piping. We can see them all the time! 
“We can keep the pipes clean easily with- 
out taking them down. And when they’re 
clean, we can see they’re clean. And what’s 
more, food and fruit acids don’t attack glass, 


IN PYREX WARE AND OTHER CONSUMER, TECHNICAL AND ELECTRICAL PRODUCTS > 


ICTOBER, 1948 


so there’s no danger of spoiling the taste!” 

Glass pipe to guard the purity and quality 
of your product is only one of 37,000 things 
we make at Corning Glass Works. 

We make the glass bowls for five best- 
selling coffee makers. We know the answers 
toa lot of questions about television because 
Corning has been making the glass parts 
for television from the start. And if you 
sold housewares, we could help you attract 
new customers with our Pyrex Flameware 


Double Boiler, made of the first glass ever 
specially developed to stand the extra shock 
of top-of-stove cooking. 

In nearly a hundred years we’ve found 
ways to make 50,000 different kinds of 
glass. Some of them may someday help you 
improve production or cut costs. Others 
may suggest ways to make your product 
more desirable or useful to the people who 
buy it. Remember us when that day comes. 
Corning Glass Works, Corning, N. Y. 


ORNING 


a LEAS ae 


Research in Glass 


37 


NAVY PIER... 


(Continued from page 13) 


students had programs which kept them 
at the Pier from early morning until 
late evening, and it seemed inevitable 
that if the previous class was at one end 
of the 3/5 mile classroom area, the next 
class would be at the other end. 

In the past two years even the latter 
had been improved, and it is hoped that 
for the present semester it will be im- 
proved further, especially for working 
students. Yes, the University of Illinois 
undergraduate division at Navy Pier is 


now going—FULL SPEED AHEAD. 


SMATTER ABOUT MATTER 
By John Fijolek, E.E. ’51 


Websters Collegiate dictionary de- 
fines physics as that branch of knowl- 
edge treating of the material world and 
its phenomena: natural philosophy. It 
is further defined as the science which 
deals with those phenomena of inanimate 
matter involving no changes in chemical 
composition; more specifically, the sci- 
ence of matter and motion. 

We are all interested in the world in 
which we live from the day we are born. 
Because of this interest we have been 
able to discover certain definite relation- 
ships or, laws of Nature, which we have 
used as tools to make our lives more com- 
fortable and ourselves the masters over 


other forms of life upon this earth. But 
tools can be used for good or evil, and 
the laws of physics can be applied to 
atomic warfare as well as to harnessing 
the unruliest of rivers. 

Navy Pier in its physics courses and 
laboratory work furnishes no magic key 
to the student whereby he can gain en- 
trance to the halls of wisdom or fame. 
Rather, as Dr. R. E. Harris, head of 
the physics department, puts it, “it gives 
the general background of our technol- 
ogical civilization which every well-edu- 
cated man and every engineer must 
have.” 

The physics laboratory rooms at the 
Pier have available both modern and 
time-tested facilities for performing basic 
experiments in the five main divisions of 
physics. Mechanics, heat, and sound are 
covered in the first semester, while elec- 
tricity and light are studied in the sec- 
ond semester. 

The equipment available includes such 
items as oscilloscopes, used for analysis 
of sound waves and electrical currents; 
Wheatstone bridges, resistance boxes, 
galvanometers, etc., for electrical meas- 
urements; and tuning forks and water- 
filled glass tubes for sound experiments. 
Some of the experiments performed dur- 
ing the two semesters are free fall, to 
illustrate the laws of gravity; telescope 
construction, to demonstrate relation- 
ships in light optics; resistance measure- 
ments and use of electrical circuits ver- 


ifying Kirchhoff’s laws; and application 
of vector analysis principles in the field 
of mechanics. 

Although certain elements are stressed 
for specific classes of students (for in- 
stance, the field of heat and light for 
pre-medics; the field of sound and light 
for architects; and the field of mechan- 
ics for engineers), the curriculum is gen- 
erally the same for all students taking 
the course. In addition, the final test. is 
a standard one in use throughout the 
country in comparable institutions. 

The department has been able to pro- 
cure modern tools as part of the labora- 
tory equipment and thus is able to give 
the student a more vivid illustration of 
the basic principles involved in the ex- 
periment, as well as some practical ex- 
perience in operating equipment which is 
in standard use in industry. Other tools 
have seen little change during their serv- 
ice throughout many decades and have 
become standard items for this type of 
work. But in all cases, the spirit of sci- 
entific curiosity, observation and experi- 
mentation, is inculcated into the student. 

In this manner, the department, which 
last year with the help of 18 staff mem- 
bers introduced the science to over one 
thousand students, has been able to give 
those students a better understanding of 
nature and to provide the prospective 
engineer with a very important stepping 
stone to the practical application of that 
knowledge. 


HANDBOOKS — for Engineers 


The handbooks you learn to use in college 
will be your lifelong tools 


Follett’s carries a complete line of Engineering handbooks to meet every 
need. Here are a few of the titles we stock at all times. Come in and look 


them over. 


PENDER—Electrical Engineers Handbook 
LE.S.—Lighting Handbook 
HENNY—Radio Engineers Handbook 


TERMAN—Radio Engineers Handbook 
BOYCE—Radio Databook 
HEYEL—Foreman’s Handbook 


A.S.R.E.—Heating, Ventilating & Air Conditioning Guide; Heating and Ventilating 
Engineers Databook 


KETCHUM—Structural Engineers Handbook 
PEELE—Mining Engineers Handbook; Traffic Engineering Handbook 


COLVIN & S.—American Machinists Handbook; Metals Handbook; Machinery’s Hand- 
book; Modern Marine Engineers Manual 


Follett's College Book Store 
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“_The volume of nature is the book of knowledge” — oL1vER GOLDSMI 


Why water gets better all the time 


Most people take purified water for granted today. But 
water now gets other scientific “treatments” as well... to 
do highly specialized jobs. 

New chemicals, for example, make hard water soft... 
for a quicker, cleaner job of washing and laundering. And, 
important to industry, are other chemicals that war on cor- 
rosion... and lower the freezing point of water. 


There is wetter-water, too . . . water chemically treated 
so that it penetrates more quickly, spreads more evenly. It 
helps do a better dyeing job on the clothes we wear. In 
fire-fighting, wetter-water soaks in faster, quenches stub- 
born blazes swiftly ...and cuts fire and water damage. 


To get the full benefits of water, we need today’s engi- 
neering advances and better materials. New plastics now 
used in our tough, long-lasting, lightweight garden hose. 
Also, improved alloy steels in today’s pumps, pipelines, 


Products of Divisions and Units include 


tanks .. . that bring water from reservoir to your home or 
factory, where it’s always on tap. 


The people of Union Carbide produce these and many 
other materials essential to the handling and treatment of 
water. They also produce hundreds of other materials for 
the use of science and industry, thus helping maintain 
American leadership in meeting the 
needs of mankind. 


FREE: You are invited to send for the newillus- 
trated booklet, “Products and Processes,”’ which 
shows how science and industry use UCC’s 
Alloys, Chemicals, Carbons, Gases and Plastics. 


Union CARBIDE 


AND CARBON CORPORATION 


30 EAST 42ND STREET UCC NEW YORK 17, N. Y. 


LINDE OxYGEN « PReEsT-O-LITE ACETYLENE *« PyYROFAX GAS + BAKELITE, KRENE, VINYON, AND VINYLITE PLASTICS 


NATIONAL CARBONS ¢ EVEREADY FLASHLIGHTS AND BATTERIES * 


ACHESON ELECTRODES 


PRESTONE AND TREK ANTI-FREEZES * ELECTROMET ALLOYS AND METALS * HAYNES STELLITE ALLOYS * SYNTHETIC ORGANIC CHEMICALS 
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wall is then packed in rather than 


Engineering leaders for the last 80 years have made built? These walls endure for ages, 
K & E instruments, drafting equipment and materials proof against rain, wind, and fire, and 
their partners in creating the great technical achieve- stronger than any cement.” 
ments of America. So nearly universal is the reliance on Some of the most beautiful old home- 
K & E products, it is self-evident that every major engi- steads of South Africa, especially Rho- 
Y_<€— neering project has been completed with the help of K&E. desia, are pise’ buildings. Some of these 
oS have stood the wear of a century and 
> ; are still much admired as houses. 


aol acs In Johannesburg, South Africa, the 
urveying Equipmeni 


and Materials, Pise’ de Terre Construction company 
(pigeon does contract work in this material. A 

letter from Mr. E. T. Baines of this 
company states: ““We have found from 
experience that a foundation of pise’ is 
equally good to one of brick or stone. 
Such a foundation should be rammed 
into a two-foot trench some six inches 
wider than the walls with a damp- 
proof course at the top at ground level. 
These are used even in districts receiv- 
ing as high as 100 inches of rainfall per 
annum; so long as water is kept from 
running directly against the base of the 
walls it has no more detrimental effect 
on pise’ than brick work. The capillary 
attraction in walls which are built 
straight on the ground without even a 


KEUFFEL & ESSER CO. damp-proof course never exceeds a foot, 
est. 1867 and there is no sign of disintegration 
NEW YORK * HOBOKEN, N. J. of the wall which dries out as strong as 


Chicago * St. Louis * Detroit 
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Sani Frew ciceo’! los Aateley ov iautreel before.” Thus is established another use 


(Continued on page 44) 


NO SLIDE RULE NEEDED to figure the advantage of--- 


“Tllinicheck” 


Additional charge for deposits or checks 
N ‘e) Minimum balance required 
Pass book to bother with 
We designed this economical checking service for YOU. Simply buy a book of 


20 ILLINICHECKS for one dollar and use these checks as long as you have a 
balance in your account. 


| WHY CARRY CASH — CARRY A BOOK OF ILLINICHECKS | 


Champaign County Bank & Trust Co. 


MAIN AT BROADWAY — URBANA 


C. A. WEBBER, President GEORGE I. MAXWELL, Vice President 
FRED G. HARRISON, Vice President E. E. LATOWSKY, Cashier 
ARLAN McPHERSON, Assistant Cashier 
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Plasties where plastics belong 


Synthane where Synthane belongs 


H™: Synthane at work in a channel selector turret... 
the nerve-center of any television receiver. 

Synthane is employed for a number of the intricate parts to 
insure extreme electrical and mechanical precision and rugged 
operation. It’s an appropriate job for useful, hard-working 
Synthane . . . a timely example of plastics where plastics belong. 


In addition, Synthane is moisture and corrosion resistant, 
hard, dense, easy to machine, and has unusual electrical insu- 
lating qualities. Synthane is also structurally strong, light in 


weight and stable over wide variations in temperature. 
These and many other properties—combined—make Syn- SYNTHANE 
thane adaptable to countless chemical, electrical and mechanical 
applications. Synthane Corporation, 14 River Road, Oaks, Pa. 
SYNTHANE TECHNICAL PLASTICS © DESIGN +» MATERIALS + FABRICATION +» SHEETS * RODS ¢ TUBES + FABRICATED PARTS © MOLDED-MACERATED » MOLDED-LAMINATED 
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CONVENIENTLY LOCATED 
to serve you 


THE UNIVERSITY BOOKSTORE 


(A Student Co-Operative Store) 


ROOM 87 
NAVY PIER CHICAGO 


AMERIC 
SEA POWER : 


New interesting story of... 


; : z COPYRIGRT wwii | 
How boilers are built for modern naval and 


merchant vessels—how they are installed—how 
they function—all this is interestingly narrated 
and vividly pictured in a recently-completed 
16mm sound film entitled “Steam Power for 
American Sea Power’”’. It is a 30-minute educa- 
tional movie that students in any phase of engi- 
neering will find thoroughly enjoyable and 
enlightening. B&W will gladly loana print with- 
out charge for showing to engineering classes 
and student groups. Simply drop a line for full 
particulars to B& W at the address given here. qy.34 
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“Okonite leadership 
6 & matter 


engincering background” 


i MODERN DESIGNS — 
| SELECTED MATERIALS— ¢ 


A BOMB Paes SCIENTIFIC é 
THAT DESTROYS @ 33 HEAT TREATMENT & 
GUESSWORK . .. mean More Cuts § 
Between Sharpenings— 


CCELERATED aging tests are part of the Okonite prod- | 4 Longer Cutter Life 
uct improvement program. While they cannot replace : Z - 
the study of actual exposure to weather in proving 
ground and in the field, they have a definite place in 
estimating the value of electrical insulation. 

The oxygen bomb shown at the left is used in acceler- 
ated aging tests — one piece of apparatus among many 
other examples of modern equipment at the service of 


uw 


Okonite engineers and technicians in taking the guess- . co BROWN & SHARPE MEG. co. 
work out of the manufacture of insulated wires and cables. [|BS 
The Okonite Company, Passaic, New Jersey. 


CUTTERS 


A Campus Tradition that all 
Engineers Recognize... 


Illini Union Bookstore 


715 SOUTH WRIGHT STREET 
On the Campus 


10% DIVIDEND PAID LAST YEAR 
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ADOBE HACIENDAS... 


(Continued from page 40) 


for pise’, namely, the subgrade founda- 
tion footings. Reinforced concrete foot- 
ings for pise’ walls are, of necessity, 
large and expensive due to the thick- 
ness and weight of the walls. 


Europe 

Karl J. Ellington says that the Moors 
brought the pise’ method into Spain, 
where the centuries-old Alhambra pal- 
ace at Granada is built partly of pise’. 
One of the medieval writers refers to a 
Spanish pise’ church eighty feet long, 
forty feet wide, and fifty feet high, 
which was in use eighty years. During 
that period the only attention given the 
walls was a coating of rough cast every 
ten or fifteen years. A fire occurred 
which left only the walls standing. 
When these were razed, great difficulty 
was encountered in reducing them to 
pieces small enough to be readily han- 
dled. Hundreds of peasant families in 
France and Spain are nowadays occupy- 
ing pise’ homes which have withstood 
the ravages of 150 years or more with- 
out appreciable wear. 

In the American Architect of Febru- 
ary 23, 1921, appears the following 
note: “The discoveries of Schliemann 
at Hissarlik showed that among other 
remarkable methods of ancient building 
was the practice of vitrifying the walls 


after erection. And he put forward the 
idea that the walls had been built of 
unburned clay and then vitrified by the 
subsequent lighting of huge fires on 
both sides at once. The interest for us 
lies in the transformation of a singularly 
perishable material into an almost im- 
perishable one.” 

In the valley of the Rhone river, 
France, pise’ de terre houses of great 
age (600 to 900 years) are still occu- 
pied and in good condition. World War 
I brought to light the earth core under 
the plaster coating of numerous build- 
ings whose earth construction would 
otherwise not have been noticed, nor 
even suspected in many cases. Eshelby 
stated that he found numerous examples 
of pise’ or other type earth building 
everywhere between Lyons and the Bel- 
gian frontier, at Landrecies, Le Cateau, 
and all along the line of the’ British 
retreat in 1914 from Mons, shell strick- 
en and full of holes but still standing. 
He said that one-third of Rheims is 
built of earth, not pise’, but unburnt 
brick; it is even used as partition walls 
in four-story buildings. The city of 
Lyons, internationally famous for its 
venerable buildings, consists in large 
part of pise’ structures. Many tourists 
who exclaim over the delightful French 
manor houses along the Rhone valley 
are quite unaware of the heart of dirt 
beneath their picturesque whitewash. 


Some of these houses are six centuries 
old and sound as rock. During modern 
times, since industrial plants have occu- 
pied the valley, a variation of pise’ 
known as pise’ de machefer has been 
used almost exclusively. It is obtained 
from clinkers or slag. Building with 
pise’ de machefer can go on at any time 
of year, and houses ca be inhabited as 
soon as built. 

In the late eighteenth century Rey. 
Mr. Joucour, a French clergyman 
who emigrated to England, tells of 
a pise’ church at Montbrison (south- 
west of Lyons, France), where he re- 
sided. He said that the church was 
about eighty feet long, forty wide, and 
fifty high. The walls were built en 
pise’ eighteen inches thick. Soon after 
his arrival at Montbrison the church 
was burned and remained unroofed for 
about twelve months, exposed to rain 
and frost. “As it was suspected that the 
walls had sustained much damage by 
the fire and the inclemency of the sea- 
son, and might give way, it was deter- 
mined to throw them down partially, 
and leave only the lower parts standing; 
but even this was not done without 
much difficulty, such was the firmness 
and hardness these walls had acquired: 
the church had stood above eighty years, 
and all the repairs it required were only 
to give it, every twelve or fifteen years, 

(Continued on page 46) 


that puts power to work 


When you wrap your hands around the 
leather-covered handle of a golf club, you get 
an idea of the natural gripping capacity of 


leather. 


| Antbiea \ENTHER BELTING Aisocdalion 


That same grip or high coefficient of friction 
makes leather an outstanding material for 
modern power transmission. The full-grain, 
pore-like surface of a leather belt provides a 
positive, non-slip pulley grip that assures 
continued maximum efficiency. 

That’s why leather belting is turning so 
many wheels in today’s industry. 


‘Headquarters for Authentic Power Transmission Data 
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4 He’s a Square D Field Engineer. There 


are others like him in Square D branches 
in more than 50 principal cities of the United 
States, Canada and Mexico. These men are 
liaison between Square D and industrial 
America. Their full-time job is contacting 
industries of every type and size. It is through 
them that we are able to do our job effec- 
tively. That job is three-fold: To design and 
build electrical distribution and control equip- 
ment in pace with present needs—to provide 
sound counsel in the selection of the right 
equipment for any given application—to an- 
ticipate trends and new methods and speed 
their development. 

If you have a problem in electrical distri- 
bution or control, callin the nearby Square D 
Field Engineer. He makes a lot of sense in 
finding ‘‘a better way to do it.” 


For many years, ADVERTISEMENTS SUCH AS 


THIS ONE have appeared regularly in leading business 
magazines. Their primary purpose is to build acceptance 
for Square D Field Engineers, practically all of whom come 

to us from leading engineering schools such as yours. 


SQUARE D CANADA, LTD., TORONTO, ONTARIO * SQUARE D de MEXICO, S.A., MEXICO CITY, D,F, 
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a new coating of rough cast on the 
outside.” 
The Americas 

On the subject of pise’ in the Ameri- 
cas, Karl J. Ellington says, “In Central 
and South America the prehistoric races 
have left some remarkable architectural 
creations, among which can be found 
proof that these people also knew how 
to build terraces and buildings with 
rammed earth. To this class of build- 
ings, no doubt, belongs the Casa Grande 
ruins in Arizona. In 1632 this ruin was 
six stories high and the government is 
now preserving what remains of it. To 
many it is a puzzle by what method 
the Casa Grande was built. But the 
markings of pise’ forms can still be 
seen, and we are sure at least, that that 
method was used in its construction.” 

The well known “first house” built 
by white settlers in the U. S. in 1556 
at St. Augustine, Florida, has first 
story walls of pise’ with a wood-frame 
second story; it is still standing. 

S. W. Johnson’s book, “Rural Econ- 
omy, inspired the building of the 
Church of the Holy Cross on Hill 
Crest Plantation near Sumpter, South 
Carolina, 1850 to 1852. Dr. Anderson 
had difficulty persuading his congrega- 
tion to accept the idea of rammed earth 
until he pointed out that it would give 
them the most church for the least 
money. “The church is still standing and 
measures one hundred and five feet by 


twenty-seven feet with walls fifteen feet 
high at the eaves and forty-three feet 
at the roof peak. Originally the church 
has a square pise’ tower forty feet high 
surmounted by a twenty foot spire. A 
record kept of the church cost shows a 
total of $11,900 spent for labor, mate- 
rials, and interest for two years while 
it was built. In 1926 T. A. H. Miller 
of the Division of Agricultural Engi- 
neering investigated the church and 
estimated it would cost $80,000 to dup- 
licate it in any other material. Anthony 
French Merril estimates that in 1947 
it would cost $100,000. The tower 
withstood the Charleston earthquake of 
1886 (Charleston 80 miles distant). 
This earthquake, noted for its severity, 
did cause a minor crack in one of the 
walls. The tower safely passed through 
a three-day hurricane in 1895 and was 
then 45 years old. In 1903 a cyclone 
caused the tower to crack across the 
roof, necessitating rebuilding, with con- 
crete, the tower and portion of wall on 
which it fell. Otherwise the church re- 
mains, solid to the present day. 

In 1945 the following appeared in 
Colliers Magazine: “One of the great 
advantages of pise’ construction is the 
high degree of insulation provided by 
the dirt walls. R. B. Wade, a farmer 
near Flandreau, South Dakota, built a 
poultry house in 1939, and found the 
temperature inside the building so much 
cooler in summer and warmer in winter 


that he double-crossed his hens and 
moved in himself. He is now making 
plans to build a pise’ residence; then 
the chickens can have their home back.” 

All of the foregoing qualities: 
strength, flood immunity, fire proofness, 
chemical stability, weather tightness, 
rodent and insect immunity, wind re- 
sistance, and earthquake resistance, may 
be summed up by the single word dura- 
bility. In addition to durability pise’ has 
several other merits, namely, insulation, 
economy, speed and simplicity of con- 
struction, availability, and appearance. 

Among the disadvantages of pise’ are 
lack of contractors and workmen experi- 
enced in its use and lack of any com- 
mercial backing. Pise’ also has a rela- 
tively low tensile strength. 

Most building codes outlaw any type 
of economical construction, including 
pise’, prefabricated houses, etc., regard- 
less of the merits of such types of con- 
struction, aside from economy. 

Among the interesting developments 
in modern research of earth construction 
are the methods developed for earth 
stabilization. This eliminates the one 
significant disadvantage of pise’, its vul- 
nerability to running water. 

Thus pise’, however “old fashioned” 
it may be, is as good as most of our 
present day construction for small and 
medium-sized buildings, and is better 
than some of our commonly accepted 
methods of building. 


All Engineering Supplies... . 


UNDER ONE ROOF 


No more fruitless hunts for hard to find items. 
We have supplies for every engineering need. 
Just come to the UNIVERSITY BOOK STORE, ask 


for whatever you need, and walk out, five min- 
utes later, completely satisfied. We will be glad 
to help you. 


UNIVERSITY BOOKSTORE 


610 EAST DANIEL, CHAMPAIGN — PHONE 5726 


46 


THE TECHNOGRAPH 


Standard Oil Company 


OCTOBER, 1948 


Pictures could convey a clear idea of the 
buildings of Standard Oil’s new research 
laboratory at Whiting, Indiana. We 
could also photograph the many new 
types of equipment for up-to-date pe- 
troleum research that are housed in the 
laboratory, one of the largest projects 
of its kind in the world. 

Or we could photograph the men who 
work here, many of whom have out- 
standing reputations in their fields. For 
many years, Standard Oil has looked 
for and has welcomed researchers and 


(INDIANA) 


910 S. MICHIGAN AVENUE, CHICAGO, ILLINOIS 


There’s something here 
no photograph could show 


engineers of high professional compe- 
tence. We have created an intellectual 
climate which stimulates these men to 
do their finest work. 

But no photograph could show the 
basic idea that motivates Standard Oil 
research. It is simply this: our respon- 
sibility to the public and to ourselves 
makes it imperative that we keep mov- 
ing steadily forward. The new Whiting 
laboratory is but one evidence of Stand- 
ard Oil’s intention to remain in the front 
rank of industrial research. 


STANDARD 


Cuiled by A. Hevesh 


Man dining in a small town hotel: 
“Why does that dog sit and watch me 
all the time?” 

Waitress: ““You’ve got his plate.” 

Jeanie: “Why did you quit teaching 
to join the chorus?” 

Queenie: “Well, there is more money 
in showing figures to the older boys.” 
Mary had a little lamb. 

Its fleece was white as snow. 
She took it to Pittsburgh, 
And now look at the damned thing. 

Professor— ‘Give me a 
ticket.” 

Agent—‘“Where to?” 

Professor—‘ Back here, of course.” 


round-trip 


“Who was that:lady I saw you with 
in a sidewalk cafe last night?” 

“That was no cafe. That was our 
furniture.” 

Passenger—‘“Which end of the car do 
Tevetorte? 

Conductor—“Either one. It stops at 
both ends.” 

The president of a midwestern col- 
lege, speaking on state education, said: 

“Our girls are poorly educated, but 
our boys will never find it out.” 

The professor put the following no- 
tice on the campus bulletin board: 

“Professor Brown will be unable to 
meet his classes tomorrow.” 

A bright wag among the students 
came along, and smartly rubbed out the 
letter “c” from the word ‘‘classes.” 
Since the college was not co-educational, 
the effect caused much hilarity. 

The professor, happening by, noticed 
what had been done to his announce- 
ment, and promptly went the students 
one better by rubbing out the initial let- 
ter of “‘lasses.”’ 
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“What is college bred, Pop?” 
“College bread is a four-year loaf 
made from the old man’s dough.” 
ee apre oe 


Professor— ‘What is nitrate of so- 
dium?” 
Chem. Eng.—‘‘Half the day rate, I 
suppose.” 
“Samuel!” 
“Wfumm-wmph.” 
“Samuel! Wake up!” 
“Uh. .. mpff.. . wassamatter >?” 
“Samuel, I’m certain I heard a mouse 
squeak!” 
“Waddya want me t’do? 
) +! * p? 
an’ oil it? F 


Get up 


The dam burst, and a raging flood 
quickly forced the townspeople to flee 
to the hills. 

As they gazed down sadly at their 
flooded homes, they saw a straw hat 
float gently downstream for about fifty 
feet. Then it stopped, turned around 
and plowed slowly upstream against the 
rushing waters. After fifty feet, it 
turned and moved downstream again. 
Then upstream again. Then down- 
stream again. 

“Say,” said one of the townsfolk, 
“What makes that straw hat act so durn 
funny?” 

“Well, I ain’t sartin sure,” spoke up 
a youth, “but last night I heard Grandpa 
swear, come hell or high water, he was 
a-gonna mow the lawn today.” 

“What time is it?” 

“It’s not one o’clock yet.” 

“Are you sure?” 

“Well, I’ve got to be back at the of- 
fice by one o'clock and I’m not there 
yet. 

A farmer once called his cow ‘Zephyr’ 

She seemed such an amiable hephyr 

But when he drew near 

She bit off his ear 

And now he is very much dephyr. 


“T’ve been thinking it over,” said the 
husband, “‘and I’ve decided to agree with 
you.” 

“That won’t do you any good,” said 
his wife, “I’ve changed my mind.” 

Bk 

An enemy I know to all 

Is wicked, wicked alcohol. 

The Good Book, though, command- 

ed me 

To learn to love mine enemy. 

“Mother, are there any skyscrapers in 
heaven ?” 

“No, son, engineers build skyscrapers.” 

“How many cigars a day do you 
smoke ?” 

“About ten.” 

“What do they cost you?” 

“Twenty cents apiece.” 

“That’s $2 a day. How long have 
you been smoking?” 

“Thirty years.” 

“Two bucks a day for thirty years is 
a lot of money .. . Do you see that of- 
fice building on the corner?” 

“Yes.” 

“Tf you had never smoked in your 
life, you might own that fine building.” 

“Do you smoke 2” 

“No, never have.” 

“Do you own that building.” 


“No.” 

“Well, I do.” 

She: “You look badly this morning.” 

He: “I have a cold or something in - 
my head.” 

She: “It’s probably a cold.” 


Breathes there a man with soul so 
dead 
That never to himself hath said 


As he stubbed his toe against the bed ? 


Inebriate: ‘‘Shay, officer, where 
am |?” 
Officer: “Why, you’re on the corner 


of Green and Wright streets.” 
the 


Ineb.: “Never mind details. 


What city am I in?” 
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